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FOREWORD 


An  investigation  was  conducted  for  the  Naval  Air  Development  Center 
(NADC)  by  McDonnell  Aircraft  Company  (MCAIR)  to  assess  the  propulsive  lift 
system  induced  aerodynamics  of  V/STOL  aircraft  over  a moving  deck.  The  study 
was  performed  under  Navy  contract  N62269-77-C-0365  with  Mr.  M.  M.  Walters 
of  NADC  as  contract  monitor.  The  MCAIR  efforts  in  this  program  were  accom- 
plished under  the  direction  of  Mr.  J.  H.  Kamman  with  Mr.  C.  L.  Hall  as 
principal  investigator,  both  of  the  MCAIR  Propulsion  Department. 

The  authors  are  particularly  indebted  to  Mr.  J.  D.  Flood  for  his  effort 
involved  in  the  test  program  preparations  and  to  Mr.  K.  P.  Connolly  for  his 
assistance  during  the  data  reduction  and  report  preparation.  Special 
acknowledgements  are  due  Mr.  H.  Sams,  Dr.  E.  D.  Spong,  and  Mr.  R.  E.  Owen 
for  their  contributions. 

This  report  consists  of  two  volumes.  The  technical  discussion  includ- 
ing the  test  program  description,  data  analyses  results,  conclusions  and 
recommendations  are  presented  in  Volume  I.  Appendix  A,  Test  Run  Summary, 
Appendix  B,  Static  Induced  Aerodynamic  Data,  and  Appendix  C,  Induced  Aero- 
dynamic Data  in  Time  and  Frequency  Domains  are  given  in  Volume  II. 
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SUMMARY 

In  ground  effect,  the  propulsive  lift  system  induced  aerodynamics 
experienced  by  V/STOL  aircraft  can  significantly  degrade  the  aircraft  lift 
capability  as  well  as  the  stability  and  control.  In  addition,  for  operations 
at  sea,  the  ship  motion  will  cause  fluctuations  in  these  induced  forces  and 
moments . 

To  investigate  these  effects,  the  induced  aerodynamics  of  multi-jet 
V/STOL  aircraft  configurations  were  experimentally  evaluated  in  the  dynamic 
environment  of  a moving  deck  as  well  as  at  static  hover  conditions.  A 
variety  of  model  configurations  representative  of  advanced  subsonic  and 
supersonic  V/STOL  aircraft  were  tested  in  the  MCAIR  Propulsion  Subsystem 
Test  Facility  utilizing  the  Jet  Interaction  Test  Apparatus  and  Deck  Motion 
Simulator . 

Dynamic  effects  were  assessed  for  heaving,  pitching,  and  rolling  motions 
of  the  deck  over  a range  of  deck  heights,  amplitudes,  and  frequencies. 
Further,  the  dynamic  data  were  analyzed  statistically  to  determine  the  fre- 
quency content  and  phase  relationships  between  the  deck  motions  and  the 
aerodynamic  responses.  Several  configuration  effects  were  also  assessed  in 
the  test  program  including  the  effects  of  wing  height,  fuselage  contouring, 
lift  improvement  devices,  and  nozzle  arrangement.  Empirical  procedures  were 
defined  to  aid  in  predicting  the  dynamic  jet-induced  forces  and  moments 
resulting  from  deck  motion.  In  this  effort,  comparisons  were  made  between 
predictions  based  on  static  hover  data  and  the  actual  dynamic  response  data. 

Significant  results  relating  primarily  to  the  effects  of  deck  motion  are 
summarized  below: 

o The  responses  of  the  jet-induced  force  and  moment  data  to  deck 
motion  are  of  a complex  periodic  nature  at  the  same  and/or  multi- 
ples of  the  deck  motion  frequency. 

o The  force  and  moment  variations  predicted  from  static  hover  data 
can  differ  significantly  from  the  actual  dynamic  data  particularly 
for  combined  motions  (e.g. , heave  and  roll). 

o Simulation  of  the  model  lower  surface  contouring  is  important, 
particularly  in  the  fountain  impingement  region. 

o The  induced  lift  resulting  from  fountain  impingement  increases  as 
the  deck  heaves  toward  the  model. 

o The  fountain  appears  to  have  the  largest  impact  on  the  force  and 
moment  variations  with  deck  motion. 
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o For  a configuration  with  high  suckdown  in  ground  affect,  an  increase 
in  lift  loss  occurs  when  the  deck  heaves  away  from  the  model, 
o The  deck  motion  frequency  has  little  effect  on  the  statistical 
aerodynamic  response  but  can  affect  the  instantaneous  response 
characteristics. 

o Properly  designed  LID's  can  significantly  enhance  the  induced 
lift  even  at  substantial  deck  roll  angles. 

Configuration  design  and  model  testing  guidelines  for  V/STOL  aircraft 
are  described  based  upon  the  data  obtained  in  this  program.  Recommendations 
are  also  made  for  further  research  to  extend  the  empirical  data  base  and  to 
provide  additional  information  required  to  develop  generalized  prediction 
procedures. 
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APPENDIX  B 

INDUCED  AERODYNAMIC  DATA  AT  STATIC  HOVER  CONDITIONS 
Presented  herein  are  the  induced  aerodynamic  lift,  pitching  moment  and 
rolling  moment  data  obtained  at  static  hover,  fixed  deck  conditions  over 
a range  of  heights,  deck  pitch  angles  and  roll  angles.  The  steady  state 
data  are  plotted  versus  height  above  the  deck,  pitch  angle,  roll  angle, 
nozzle  pressure  ratio,  and  thrust  bias. 

For  the  two  baseline  configurations,  subsonic  V/STOL  - Configuration  1 
and  supersonic  V/STOL  - Configuration  3,  representative  induced  axial  force, 
side  force,  and  yawing  moment  data  are  also  presented  to  illustrate  the 
minimal  variations  which  occur  in  these  parameters.  The  model  configurations 
tested  are  summarized  in  Table  B-l.  The  static  data  provide  a baseline  of 
comparison  for  evaluating  the  effects  of  the  deck  motion  on  the  induced 
aerodynamic  characteristics.  The  data  plots  are  separated  into  sections 
corresponding  to  the  configuration  variables  listed  below. 

CONFIGURATION  VARIABLE  CONFIG.  NO.  FIGURES 

1.  SUBSONIC  V/STOL: 


Fully  Contoured  3-D  Model: 


Clean,  3 Jet  (Baseline  Config.) 

1 

B-l 

through 

B-l  3 

Nozzle  Arrangement  (1  & 2 Jet) 

1 

B-14 

through 

B-18 

Nozzle  Pressure  Ratio 

1 
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through 
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B-26 

through 

B-30 

Wing  Pods 

11 

B-31 

through 

B-35 

Complex  Nozzles 

12 

B-36 

through 

B-39 

Lift  Improvement  Devices 

13 

B-40 

through 

B-42 

Semi-Contoured  Model 

14 

B-43 

through 

B-47 

Planform  2-D  Model 

Low  Wing  with  Raised  Tail 

2 

B-48 

through 

B-52 

Mid  Wing 

22 

B-53 

High  Wing 

21 

B-54 

through 

B-56 

Low  Wing  with  Low  Tail 

23 

B-57 

SUPERSONIC  V/STOL: 

Semi-Contoured  Model 

3 Jet  (Baseline  Config.) 

3 

B-58 

through 

B-57 

1 Jet 

3 

B-68 

through 

B-71 

9 


CONFIGURATION  VARIABLE 
Thrust  Bias 
Planform  2-D  Model 

3 Jet 

Low  Wing-Clean 
Lift  Improvement  Devices 
Mid  Wing 
High  Wing 

4 Jet 

Forward  Fan  Position 
Thrust  Bias 
Mid  Fan  Position 
2 Jet 

Forward  Fan  Position 
Thrust  Bias 
Mid  Fan  Position 
Thrust  Bias 

3.  INNER  REGION  MODEL 


CONFIG.  NO.  FIGURES 

3 B-72  through  B-73 


31 

B-74 

through 

B' 

-78 

32 

B-79 

through 

B- 

-81 

33 

B-82 

34 

B-83 

through 

B- 

-85 

36 

B-86 

through 

B- 

-90 

36 

B-91 

35 

B-92 

through 

B- 

-96 

38 

B-97 

through 

B- 

-99 

38 

B-100 

39 

B-101 

through 

B- 

-105 

39 

B-106 

4 

B-107 

through 

B- 

109 

10 


CONFIG. 

NO. 

DESCRIPTION 

Subsonic 

V/STOL: 

1 

3-D  Clean 

11 

3-D  with  Wing  Pods 

12 

3-D  with  Complex  Nozzles 

13 

3-D  with  3 Sided  LID 

14 

Semi-Contoured 

2 

2-D  Clean 

21 

2-D  with  High  Wing 

22 

2-D  with  Mid  Wing 

23 

2-D  with  Low  Tail 

4 

Inner  Region  Plate 

Supersonic  V/STOL: 

3 

Semi-Contoured 

31 

2-D  Clean 

32 

2-D  with  3 Sided  Lid 

33 

2-D  with  Mid  Wing 

34 

2-D  with  High  Wing 

35 

2-D  Clean 

36 

2-D  Clean 

38 

2-D  Clean 

39 

2-D  Clean 

FIGURE  B- 


SUBSONIC  V/STOL  - HEIGHT  EFFECTS 
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FIGURE  B-2  SUBSONIC  V/STOL  MODEL  - BASELINE  CONFIGURATION 
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FIGURE  B-3  SUBSONIC  V/STOL  MODEL  - BASELINE  CONFIGURATION 
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FIGURE  B-5  SUBSONIC  V/STOL  iiODEL  - BASELINE  CONFIGURATION 
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FIGURE  B-G  SUBSONIC  V/STOL  MODEL  - BASELINE  CONFIGURATION 


5UB50NIC  V/5T0L  - PITCH  EFFECTS 
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FIGURE  B-8  SUBSONIC  V/STOL  MODEL  - BASELINE  CONFIGURATION 
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FIGURE  B-ll  SUBSONIC  V/STOL  MODEL  - BASELINE  CONFIGURATION 
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FIGURE  B-14  SUBSONIC  V/STOL  - NOZZLE  ARRANGEMENT  EFFECTS 
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FIGURE  B-l 5 SUBSONIC  V/STOL  - NOZZLE  ARRANGEHENT  EFFECTS 
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FIGURE  B-l 7 SUBSONIC  V/STOL  - NOZZLE  ARRANGEMENT  EFFECTS 
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FIGURE  B-19  SUBSONIC  V/STOL  - NOZZLE  PRESSURE  RATIO  EFFECTS 


NOZZLE  PRESSURE  RATIO  EFFECTS 


FIGURE  B-20  SUBSONIC  V/STOL  - NOZZLE  PRESSURE  RATIO  EFFECTS  1 
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FIGURE  B- 2 1 SUBSONIC  V/STOL  - NOZZLE  PRESSURE  RATIO  EFFECTS 
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FIGURE  B-23  SUBSONIC  V/STOl  - NOZZLE  PRESSURE  RATIO  EFFECTS 


SUBSONIC  V/STOL  - 3 JET  THRUST  BIAS  EFFECTS 
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FIGURE  B- 24  SUBSONIC  V/STOL  - THRUST  BIAS  EFFECTS 


SUBSONIC  V/STOL  - 3 JET  THRUST  BIAS  EFFECTS 
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FIGURE  B-25  SUBSONIC  V/STOL  - THRUST  BIAS  EFFECTS 
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FIGURE  B- 26  SUBSONIC  V/STOL  - DECK  SIZE  EFFECTS 


CONFIG.  1 y = 0°  NPR  = 1.5  6'X6'  GROUND  PLANE 


FIGURE  B- 27  SUBSONIC  V/STOL  - DECK  SIZE  EFFECTS 


5IJE5DN i C V/STOL  - PITCH  EFFECTS 




— 

a 

1 

! 

1 

e 

— 

n»> 

— '[ 

N 

r 

“i 

! 

1 

i 

* *T 

M 

a 

Li 

■ 

m 

. 

f 

| 

■ 

i i 

3* 

j 

X 

« 

\ 

• 

-4- 

— 

- 

■: 

.... 

1 

. . . 

i 

n 

2 

■ 

..  J 

t 

— 

1 

— 

— 

— 

— 

— 

b 

f 

fi 

ft: 

i 

’ :j 

w 

— 



— 

■ 

— . 

1 

i : 

Iff 

X 

— 

— 

— 

— 

— 

\ 

U3 

\ 

■~r 

• 

f 

f — 

— 

— 

— 

— 

1 

j — 

"T" 

- ~ 

• 

: 

! 

: 

. . 

• 

i 

J 

j 

! 

1 ! 

— _ .. 

...  8 

L 

a 

a 

[.  ... 

u 

a 

. 

! PITCH  WNELE/  4 « C&EfcREESV 1 

FIGURE  B-28  SUBSONIC  V/STOL  - DECK  SIZE  EFFECTS 
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Figure  B-32  SUBSONIC  V/STOL  - WING  PODS  EFFECTS 
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Figure  B-33  SUBSONIC  V/STOL  - WING  PODS  EFFECTS 
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Figure  B-35  SUBSONIC  V/STOL  - WING  PODS  EFFECTS 


SUBSONIC  V/STOL  - HEIGHT  EFFECTS 
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SUBSONIC  V/STOL  THRUST  BIAS  EFFECTS 


SUBSONIC  V/STOL  - ROLL  EFFECTS 


ROLL  ANGLE,  y (DEGREES) 

SUBSONIC  V/STOL  - COMPLEX  NOZZLES  EFFECTS 


SUBSONIC  V/STOL  - ROLL  EFFECTS 


Figure  B-39  SUBSONIC  V/STOL  - COMPLEX  NOZZLES  EFFECTS 


SUBSONIC  V/STOL  - HEIGHT  EFFECTS 
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HEIGHT,  H/DJE 

Figure  B-40  SUBSONIC  V/STOL  - LID  EFFECTS 


SUBSONIC  V/STOL  - ROLL  EFFECTS 
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gure  B-41  SUBSONIC  V/STOL  - LID  EFFECTS 
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V/STOL  - LID  EFFECTS 
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PITCH  ANGLF , a (DEGREES) 

Fiqure  B-44  SUBSONIC  V/STOl  - SEM ! -CONTOURED  MODEL 
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Figure  B-45  SUBSONIC  V/STOL  - SEMI -CONTOURED  MODEL 


SUBSONIC  V/STOL  - ROLL  EFFECTS 
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Figure  B-46  SUBSONIC  V/STOL  - SEMI -CONTOURED  MODEL 
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SUBSONIC  V/STOL  - PLANFORM  MODEL  WITH  LOW  WING 
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SUBSONIC  V/STOL  - PITCH  EFFECTS 


PITCH  ANGLE,  a (DEGREES) 

SUBSONIC  V/STOL  - PLANFORM  MODEL  WITH  LOW  WING 
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ROLL  ANGLE,  T (DEGREES) 

Figure  B-51  SUBSONIC  V/STOL  - PLANFORM  MODEL  WITH  LOW  WING 


SUBSONIC  V/STOL  - HEIGHT  EFFECTS 
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FIGURE  B - 56  SUBSONIC  V/STOL  - PLANFORM  MODEL  WITH  HIGH  WING 
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FIGURE  B-60  SUPERSONIC  V/ STOL  MODEL  - BASELINE  CONFIGURATION 
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FIGURE  B-67  SUPERSONIC  V/STOL  MODEL  - BASELINE  CONFIGURATION 


SUPERSONIC  V/STOL  - SINGLE  JET  EFFECTS 
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SUPERSONIC  V/STOL  - SINGLE  JET  EFFECTS 
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FIGURE  B-70  SUPERSONIC  V/STOL  - SINGLE  JET  EFFECTS 
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FIGURE  B -12  SUPERSONIC  V/STOL  - 3 JET  THRUST  BIAS  EFFECTS 


FIGURE  B-73  SUPERSONIC  V/STOL  - 3 JET  THRUST  BIAS  EFFECTS 
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FIGURE  B- 75  SUPERSONIC  V/STOL  - 3 JET  PLAN FORM  MODEL  WITH  LOW  WING 
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FIGURE  B- 76  SUPERSONIC  V/STOL  - 3 JET  PLANFORM  MODEL  WITH  LOW  WING 


CONFIG.  31  a = 0°  3 JET  PLANFORM,  LOW  WING 


FIGURE  B-79  SUPERSONIC  V/STOL  - 3 JET  PLANFORM  MODEL  LID  EFFECTS 


SUPERSONIC  V/STOL  - ROLL  EFFECTS 
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ROLL  ANGLE,  Y (DEGREES)  -j — i — | — f- 

SUPERSONIC  V/STOL  - 3 JET  PLANFORM  MODEL  LID  EFFECTS 
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FIGURE  B-82  SUPERSONIC  V/STOL  - 3 JET  PLANFORM  MODEL  WITH  MID  WING 
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FIGURE  B-84  SUPERSONIC  V/STOL  - 3 JET  PLANFORM  MODEL  WITH  HIGH  WING 
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FIGURE  B-85  SUPERSONIC  V/STOL  - 3 JET  PLANFORM  MODEL  WITH  HIGH  WING1 


SUPERSONIC  V/STOL  - HEIGHT  EFFECTS 
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PITCH  ANGLE,  a (DEGREES) 

SUPERSONIC  V/STOL  - 4 JET  PLANFORM  MODEL  WITH  FORWARD  FRONT  JETS 


FIGURE  B-91  SUPERSONIC  V/STOL  - 4 JET  THRUST  BIAS  EFFECTS 
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FIGURE  B-97  SUPERSONIC  V/STOL  - 2 JET  PLANFORM  MODEL  WITH  FORWARD  FRONT  FAN 
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ROLL  ANGLE,  7 (DEGREES) 

SUPERSONIC  V/STOL  - 2 JET  PLANFORM  MODEL  WITH  FORWARD  FRONT  FAN 


SUPERSONIC  V/STOL  - EFFECT  OF  THRUST  BIAS 
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FIGURE  B - 1 00  SUPERSONIC  V/STOL  - 2 JET  PLANFORM  MODEL  THRUST  BIAS  EFFECTS 

WITH  FORWARD  FRONT  FAN 
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FIGURE  B-105  SUPERSONIC  V/STOL  - 2 JET  PLANFORM  MODEL  WITH  MID  FRONT  FAN 


FIGURE  B-106  SUPERSONIC  V/STOL  - 2 JET  PLANFORM  MODEL  THRUST  BIAS  EFFECTS 

WITH  MID  FRONT  FAN 
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APPENDIX  C 


INDUCED  AERODYNAMIC  DATA  IN  TIME  AND  FREQUENCY 
DOMAINS  FOR  DYNAMIC  DECK  MOTION  CONDITIONS 

The  dynamic  jet  induced  aerodynamic  data  obtained  for  a V/STOL  aircraft 
model  in  proximity  to  a moving  deck  are  presented  in  this  Appendix.  Specifi- 
cally, induced  lift,  pitching  moment,  and  rolling  moment  data  are  presented 
for  heaving,  pitching,  and  rolling  deck  motions  at  various  heights,  ampli- 
tudes, and  frequencies.  Additionally,  induced  axial  force,  side  force,  and 
yawing  moment  data  are  presented  for  selected  aircraft  Configurations  1 and 
3. 

The  aerodynamic  data  are  non-dimensionalized  by  the  total  thrust  of  the 
nozzles  and  are  presented  as  time  histories  in  the  time  domain  (seconds- 
model  scale),  and  as  power  spectral  densities  (PSD)  in  the  frequency  domain 
(Hz  - model  scale).  Also  cross  power  spectral  densities  (CSD)  between  the 
output  aerodynamic  response  and  the  input  deck  motion  are  presented  in  the 
frequency  domain.  The  PSD  plots  indicate  the  power  and  frequency  content  of 
the  data.  The  CSD  plots  indicate  the  phase  angle  relationships  between  the 
output  and  input. 

A summary  of  the  dynamic  data  presentations  arranged  according  to 
configuration  variables  is  given  in  Table  C-l.  Generally,  only  the 
significant  aerodynamic  data  are  included  which  correspond  to  the  generating 
deck  motion.  For  example,  induced  lift  and  rolling  moment  data  are  presented 
for  runs  with  deck  rolling  motion.  For  convenience  in  identifying  the  con- 
ditions for  each  run,  a second  summary  is  given  in  Table  C-2  with  the  dynamic 
data  runs  in  numerical  sequence. 


Within  each  run,  the  relevant  data  are  presented  in  the  following  order. 

CONFIGURATION  OR  TEST  VARIABLE 

TIME  HISTORIES  (Time  Domain) 

Induced  Lift,  CFNS 

Induced  Pitching  Moment,  CPMS 

Induced  Rolling  Moment,  CRMS 


Induced  Axial  Force,  CFAS 
Induced  Side  Force,  CFYS 
Induced  Yawing  Moment,  CYMS 


Config.  1 and  3 

for  selected  runs  only 
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1 


POWER  SPECTRAL  DENSITIES  (Frequency  Domain) 

Induced  Lift,  CFNS 
Induced  Pitching  Moment,  CPMS 
Induced  Rolling  Moment,  CRMS 
CROSS  POWER  SPECTRAL  DENSITIES  (Frequency  Domain) 

Output  Aerodynamic  Parameter  to  Input  Deck  Motion 

The  time  history  traces  represent  a 5 second  interval  taken  at  random 
during  the  2 minute  data  acquisition  period.  To  correlate  the  sinusoidal 
deck  motions  with  the  aerodynamic  data,  a vertical  dashed  line  is  marked 
on  the  time  history  plots  as  a reference.  The  reference  line  (labeled 
h/Dje  = 0,  a = 0,  or  y = 0)  indicates  that  the  deck  is  at  the  neutral  point 
and  is  starting  to  go  in  the  positive  direction. 


The  parameter  plotted,  configuration  number,  and  run  number  are  indica- 
ted above  the  plot  as  shown  in  the  example  below: 

PARAMETER  PLOTTED 

10‘2  CFNS  DATA  PT.:  CFNS  CONFIG.:  1 (90.2) 


FACTOR  TO  APPLY 
TO  ORDINATE 
VALUES 


TO  ABSCISSA 
VALUES 


RUN  NUMBER 


These  automatic  data  plots  were  obtained  directly  from  the  Hewlett 
Packard  5451B  with  which  the  data  was  digitized  and  statistically  analyzed. 
The  first  complete  set  of  data  plots  for  Configuration  1,  Figures  C-l  through 
C-ll,  have  more  complete  labeling  to  assist  the  user  in  interpreting  the  sub- 
sequent plots.  The  user  should  refer  to  Tables  C-l  or  C-2  for  a description 
of  the  test  conditions  for  any  given  test  run  and  test  point  number. 
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TABLE  C-l 


DYNAMIC  DATA  PRESENTATION  SUMMARY 


f (Hz)  FICL'RF 
No . C- 


4- 

11,12- 

19, 

20- 

27 

28 

-30 

31 

-37, 38 

-44 

,45 

-5 

52 

-58,59 

-65 

,66 

-7; 

73 

-76,77 

-80 

,81 

-8^ 

85 

-88,89 

-92 

,93 

-9( 

97 

-103,104- 

no 

11 

1-117 

118-121 

122-124,1-3, 

125-127 


128-135,20-27, 

136-143 


144-146,147-152  I Freq.  Sweep  i 
153-161  I 3,10,30  sec. 

118-121,162-165 


166-172 

0 

Heave,  pitch  in 
phase 

173-179 

0 

Heave,  pitch  in 

phase 

180-186 

90 

Pitch  lags  heave 

187-193 

0 

Heave,  pitch  in 
phase 

194-200 

0 

Heave,  pitch  in 
phase 

201-207 

T] 

Heave,  roll  in 
phase 

208-214,215-221 

7] 

Heave,  roll  in 
phase 

.22-228,229-234 

90 

Roll  lags  heave 

235-243 

0 

Heave,  roll- 

double  freq. 

244-252 

0 

Heave  , r «'  1 1 — 

double  t rp; . 

253-255,  256-26 3 
264-272 

0 Freq.  sweep  in 

1 3,30,30  sec . 

273-279 

0 

Heave,  roll  in 

phase 

280-286 

0 

Heave,  roll  in 
phase 

287-295,296-304 

0 

Pitch,  roll  in 
phase 

305-313,314-322 

90  | 

Roll  lags  pitch 
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TABLE  C-l  (Continued) 
DYNAMIC  DATA  PRESENTATION  SUMMARY 
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HUN  CONFIG. 


271.2,3,4 


TABLE  C-l  (Continued) 
DYNAMIC  DATA  PRESENTATION  SUMMARY 


H/°je  h^Dje  (Hz)  I y ( °)  (Hz)  FIGURE 


230.2,3 


234.1,2,3 


279.2,3,4 


280.2,3,4 


258.2 


259.2,3,4 


252.1,2 


261.2 


262.2,3,4 


3 JET  - COMBINED  MOTIONS  EFFECTS 


0.5 


3 JET  - SIMULATED  VTOL  EFFECTS 


IIIIBB 


3 JET  - NOZZLE  PRESSURE  RATIO  EFFECTS 


0 I ±10 


10 


931-933,897-899, 

934-936 


937-939,900-902 , 
940-942 


1,2  943-946,909-912 


1,2,3 


955-961  * - 0° 


962-967,]  = 0°. 
968-97  3 * " q°° 


•VTOL  Rate  - 0.1, 
1,3 


0 I 998-1000 


1001-1003,1004-1006 

1007-1009 


1010-1012,1013-1015 


1016-10x8 


1019-1021,1022-1024 

1025-1027 


1028-1030, 1 032-1033 


issssas: 


0 0 


1 JET  - NOZZLE  PRESSURE  RATIO  EFFECTS 


1.6,2. 5 


8.2 


0 


1034-1036,1037-1039 

1 

Heave 

1040-1042,1043-1045 

1046-1049 

Roll 

■■■Si 


1050-1052,1053-1055 

Heave 

1056-1057,1058-1059 

1060-1063 

Roll 

PLANFORM  2-D  MODEL 
3-JET 

CLEAN,  LOW  WING  EFFECTS 


IIIIIIKBiSIII 


Heave 

DJE  * 2.462  In. 


SSSSSBSiSSS 


1066-1067,1068-1069 

1070-1071 


1072 


1073-1074,1075-1076 


1077-1079 


1080-1082 


LIFT  IMPROVEMENT  DEVICES  EFFECTS 


287.2  32  1.5  U.4  I 1.3 
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TABLE  C-2 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


Run  IContig. 
No  .1  No . 


a(#)  fa(H«)  I y(#)  f (Hi)  I FIGURE 

I ^ I un 


FIGURE 

NO.  C- 

COIttENTS 

495-497 

498-500 

501-503 

Large  Ground  Plane:  Runs  63-68 

iininiBi 


Small  Ground  Plane 
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TABLE  C-2  (Continued) 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


f (Hi)  I FICURt 
I NO.  C- 


85-88 

89-92 

93-96 

f 

122-124 

1-3 

125-127 

" ' 

128-135 

20-27 

136-143 

12-19 

4-11 

97-103 

104-110 

111-117 

1 


TABLE  C-2  (Continued) 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


Run 

No. 

T75^7 

H2j 

m 

Efim 

*'ci 

■FIGURE 

NO.  C- 

COt*iENTS 

152.1 

.2 

.3 

14 

i. 

5 

i. 

5 

| 

i 

I 

0 

695-696 

697-698 

699-700 

154.1 

ED 

0 

2 

705-707 

156.1 

.2 

1 

1 

1 

I 

Kl 

1 

1 

i 

l 

1 

1 

1 

1 

1 

1 

1 

1 

708-710 

711-713 

157.1 

.2 

1 

1 

1 

H 

E 

i 

l 

1 

1 

■ 

1 

1 

1 

1 

701-702 

703-704 

159.1 

■ 

I 

0 

-10 

2 

’ 

714 

163.1 

.2 

1 

L 

l. 

5 

L 

i. 

5 

L 

2 

L 

0 

1 

H 

■ 

l 

118-121 

162-165 

165.1 

.2 

1 

1 

1 

1 

1 

1 

1 

i 

■ 

LO 

L 

2 

3 

1 

a 

a 

1, 

287-295 

296-304 

Pitch,  Roll  in  Phase 

Pitch,  Roll  in  Phase 

166.2 

.3 

i 

1 

1 

i 

i 

i 

i 

1 

2 

3 

■ 

■ 

90 

90 

305-313 

314-322 

Roll  Lags  Pitch 

Roll  Lags  Pitch 

167.2 

0, 

2 

2 

0 

166-172 

Heave,  Pitch  in  Phase 

168.2 

1 

I 

a 

2 

0 

323-331 

Heave,  Pitch,  Roll  in  Phase 

169.2 

L 

0 

n 

J _ 

0 

201-207 

Heave,  Roll  in  Phase 

170.2 

.3 

1 

1 

1 

1 

0 

L_ 

n 

i 

.J 

1 

0 

90 

173-179 

180-186 

Heave,  Pitch  in  Phase 

Pitch  Lags  Heave 

171.1 

.2 

.3 

.4 

i 

• 

2 

r 

h10 

2 

0 

0 

90 

90 

332-340 

341-349 

359-367 

350-358 

Heave,  Pitch,  Roll  in  Phase 

Heave,  Pitch,  Roll  in  Phase 

Pitch  6 Roll  Lag  Heave 

Pitch  & Roll  Lag  Heave 

172.2 

.3 

.4 

.5 

1 

1 

0 

H 

| 

208-214 

215-221 

229-234 

222-228 

Heave,  Roll  in  Phase 

Heave,  Roll  in  Phase 

Roll  Lags  Heave 

Roll  Lags  Heave 

173.1 

.2 

1 

1 

1 

a 

1 

■ 

1 

1 

1 

0 

0 

235-243 

244-252 

Heav**,  Roll-Double  Freq. 

Heave,  Roll-Double  Freq. 

174.1 

.2 

.3 

1 

1 

I 

1 

i 

1 

1 

1 

l- 

3 

1 

253-255 

256-263 

264-272 

Freq.  Sweep  in  3 Sec. 

Records  1,2  and  3 

Freq.  Sweep  in  10  Sec. 

Records  1,2,  and  3 

FTeq.  Sweep  in  30  Sec. 

Records  1,  2,  and  3 

175.1 

.2 

.3 

1 

l 

1 

i 

i 

i 

1 

0 

0 

1 

1 

144-146 

147-152 

153-161 

Freq.  Sweep  in  3 Sec. 

Freq.  Sweep  in  10  Sec. 

Freq . Sweep  in  30  Sec . 

178.2 

.3 

5 

l 

1.5 

i 

i 

i 

1 

■ 

1 

■ 

187-193 

194-200 

Heave,  Fitch  in  Phase 

Heave,  Pitch  In  Phase 
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TAELE  C-2  (Continued) 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


H3 

NPRF 

NPRA 

n 

is 

mm 

H 

BUI 

COW  ENTS 

179.1 

B 

1 

5 

i 

■ 

B 

hio 

2 

D 

273-279 

Heave,  Roll  In  Phaae 

.2 

■ 

■ 

E 

1 

1 

1 



n 

m 

m 

..  'fl 

280-286 

Heave,  Roll  In  Phase 

180.1 

■ 

i 

♦ 

10 

2 

B 

368-376 

Heave,  Pitch,  Roll  In  Phaae 

.2 

■ 

i. 

5 

B 

377-383 

Heave,  Pitch,  Roll  In  Phaae 

.3 

fl 

1 

1 

i 

90 

386-394 

Roll  Lags  Heave  4 Pitch 

181.1 

1 

1 

0.8i 

56.2 

0. 

3 

* 

0 

C 

B 

395-399 

VTOL  Simulation 
•Velocity  • 0.1  fpa 

.2 

1 

1 

I 

400-404 

•Velocity  ■ 1 fpa 

.3 

| 

| 

1 

1 

403-409 

•Velocity  - 3 fps 

182.1 

■ 

■ 

■ 

E 

2- 

S3 

1 

a 

♦ 

fl 

B 

■ 

fl 

410-414 

♦ Velocity  • 0.06  fps 

.2 

1 

1 

1 

■ 

■ 

B 

415-419 

♦ Velocity  • 0.6  fps 

.3 

ft 

1 

1 

i 

1 

i 

i 

fl 

420-424 

-f  Velocity  • 1.7  fpa 

184.1 

SB 

D 

1 

[ 

a 

0. 

8 

a 

n 

0 

0 

iio 

2 

- 

763-766 

186.1 

| 

1 

■ 

| 

1 

f 

E 

■ 

i 

| 

fl 

1 

■ 

tt 

fl 

■ fl 

767-771 

.2 

1 

1 

s 

I 

1 

i 

1 

1 

1 

■ 

• 4 
»-• 
o 

1 

1 

II 

772-776 

.3 

1 

1 

1 

1 

1 

1 

■ 

iio 

B 

777-781 

187.1 

■ 

| 

■ 

■ 

■< 

i 

■ 

E 

fl 

1 

■ 

■ 

■ 

2 

fl 

786-792 

Heave,  Roll  in  Phase 

.2 

i 

1 

I 

I 

I 

I 

■ 

■ 

■ 

■ 

^B 

1 

793-799 

Heave,  Roll  In  Phaae 

.3 

1 

1 

1 

1 

1 

i 

1 

■ 

3 

1 

■ 

■ 

1 

3 

90* 

800-806 

toll  Lags  Heave 

189.2 

■ 

■ 

■ 

■ 

S 

5 

0 

■ 

L_ 

2 

— 

782-785 

193.2 

«■ 

8 

E 

a 

2 

0 

- 

737-739 

m2 

| 

■ 

1 

■ 

I 

■ 

| 

B 

| 

a 

■ 

■ 

1 

■ 

■ 

■ 

II 

740-742 

.3 

I 

I 

I 

I 

I 

I 

9 

I 

1 

1 

1 

■ 

II 

743-745 

.4 

1 

1 

| 

1 

1 

I1 

1 

9 

1 

■ 

1 

■ 

1 

1 

■ 

II 

746-748 

196.2 

■ 

B 

■ 

B 

■ 

■ 

c 

■ 

E 

9 

2 

□ 

L 

— 

755-759 

198.2 

■ 

S 

| 

| 

i 

1 

| 

| 

| 

| 

| 

B 

11 

■ 

■ 

■ 

■ 1 

760 

.3 

1 

E 

1 

1 

1 

I 

■ 

1 

1: 

1 

1 

1 

I 

B 

1 

1 

I 

1 

761 

200.2 

1 

r 

L 

1 1 

1 

■ 

mom 

r 

r 

□ 

— 

762 

201.2 

I 

■ 

■ 

■ 

1 

B 

■ 

B 

| 

a 

a 

mm 

B 

■ 

■ 

| 

749-751 

.3 

1 

i 

1 

i 

1 

1 

I 

9 

1 

1 

B 

a 

■1 

732-754 
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TABLE  C-2  (Continued) 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


I HiS  EaM  Effii  Httl  H mm 

■■H 

■MpM 

lilHi 


• 0°  Heave,  Roll  in  Phase 


879-881  Repeat  Run  228.3 


■ 0°  Heave,  Roll  in  Phase 

■ 90°  Roll  Lags  Heave 
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TABLE  C-2  (Continued) 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


TABLE  C-2  (Continued) 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


Run  Conf i».  NPRF  KPRA  I H/D 
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TABLE  C-2  (Concluded) 

DYNAMIC  DATA  SUMMARY  IN  NUMERICAL  SEQUENCE 


DATA  PT.i  CFN3 


H/D.  = 0.8  h/D.  =0.3  fh  = 2 Hz  a = 0°  y = 0° 


CONFIG. I 1 <89.2 ) 


INDUCED 

LIFT, 


INDUCED  1.4 

LIFT 

POWER 

SPECTRAL  1.2 
DENSITY, 


see  1000  1500  3000  2500  3000  3500  4000  4500  500 

TIME,  t x 10'3  (SEC) 

FIGURE  C-l  - Tine  history 


DATA  PT. « CFNS 

H/Dje  = 0.8  h/Dje  = 0.3  fh  = 2 Hz 


RUN  NO. 

CONFIG.  U(89. 2) 

a = 0° 


FREQUENCY,  f (Hz) 

FIGURE  C-2  -POWER  SPECTRAL  density  plot 


RUN  NO. 

DATA  FT . « CFN9  CONFIG.  >1(90.5) 

H/D.  = 2.0  h/0^  - +0.5  f.  = 2 Hz  o * 0*  y = 0* 


0 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

10-3  TIME,  t x 10'J  (SEC) 

FIGURE  C-4  - tine  history 
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HZ  LOO 


60  80  1 00 
FREQUENCY,  f x J0‘ 


600  800  1000 


FIGURE  C-10  -POUER  SPECTRAL  DENSITY  PLOT 


a 590 
a-3  SEC 


CRMS 


1000  1500  2000  2500  3000 

FIGURE  C-l  3 - tine  history 

DATA  PT . I CRUS 


1 1 1 1 — 

3500  4000  4500  5000 


CONFIG. >1(90.4) 


I 


1 A 5 


A 


FIGURE  C-15  - Tinr  history 

- DATA  PT . I CRYS  CONFIQ. 11(90.4) 

io-a  cfvs 


0 500  1000  1500  0000  8600  3000  3500  4000  4500  5000 

I©*3  sec 


FIGURE  C-16  - TIME  HISTORY 


I 


2500  3000  35i 


i0-J  sec 

FIGURE  C-l  7 - time  history 


DATA  PT . l CFNS  CONFIG.  >1(90. -4) 

CFNS  SQR/'HZ 


9.76  120c 

10  2 HZ  LOC 

FIGURE  C-l 8 -POWER  SPECTRAL  DENSITY  PLOT 
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DATA  AT.  I CFNS-h^D  C0rri0.l|<9#.4) 


10-2  HZ  LOO  PHASE 

10"1  CFNS-h^D  /'HZ 


1.0 

.9 

.8 

.7 

.6 

.5 

.4 

.3 

.2 

.1 

.0 


I 

■HHHI 

■Hi 

HI 

hhi 

hhi 

Hi 

1 

■■■■■ 

■Hi 

HI 

■■  Hi 

hhi 

■■ 

I 

■ ■ 

■■1 

Hi 

■hhh 

hhi 

Hi 

i 

HHHH 

■Hi 

HI 

■ ■ 

hh 

HI 

l 

i 

■HI  ■ 

■Hi 

[Hi 

HHH: 

hh 

■H 

i 

HI  ■ 

■Hi 

HI 

■HHI 

HH 

■B 

i 

■HHH 

■ ■ 

[Hi 

■HHI 

IHH 

Hit 

B 

mi 

■ H 

■1 

HHHHHI 

IHH 

■■ 

B 

■HHHI 

■Hi 

HI 

■HHI 

IHH 

HI 

1 

iwm 

1 

9.76 

10-2 


1250 


10 


-1 


CFNS 


HZ  LOO  MAGNITUDE 

FIGURE  C-19  -CROSS  POWER  SPECTRUM  PLOT 

DATA  PT.  i CFNS  CONFIG.  «1(90. 2) 
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DATAPT.ICPM*  CONFIG.  *1  !M. • > 


i«9_1  cpns 


0 500  1000  1500  2000  2500  3000  3500  -4000  -4500  5000 

10~3  SEC 


FIGURE  C-2I  - TIME  HISTORV 

DATA  PT . I CRP19  CONFIG.  >1(90.2) 

10-2  CRMS 


0 500  1000  1500  2000  2500  3000  3500  -4000  4500  5000 

10-3  SEC 


FIGURE  C- 22  - tine  historv 
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' I I I I 1 1 1 ■ ■ f I 1— 

e 500  1000  1500  5000  8600  3000  3600  <4000  -4600  6000 

10~3  SEC 


FIGURE  C-23 Tine  hiitohv 


W » W I 

0 

• 

COA 

3vv 

1000  1600  8000 

8500  3000  3600  4000  4600  5000 

10"3 

SEC 

FIGURE  C-24  - 

TIME  HI8T0RV 

150 

L 

J 

0 500  1000  1500  2000  8500  3000  3500  <4000  4500  5000 

10"3  SEC 

FIGURE  C-28  - time  history 


152 


CFNS 


SQR/HZ 


DATA  PT . i CFNS 


CONFIG. I 1 (3S4.1) 


■k 


;o~2 


9.76 

10' 


12S0 


HZ  LOO 


MAGNITUDE 


FIGURE  C-30  -cross  pouer  spectrum  plot 


15i 


10 


-a 


CFNS 


DATA  PT.  I CFNS 


CONFIG.  iKH.t  > 


DATAPT.tCPMS  CONFIG. >l(tt.l> 

10_1  CPMS 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C- 32  - time  historv 
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<n  c 


DATA  PT.l  CPAS 


CONFIQ. i 1(88.1 > 


10_1  CFAS 


-2 

.o 


4 . 0 


3.0 


2.0 


1.0 


.0 


-1.0 


-2.0 


-3.0 


-4.0 


-S.0 


CFYS 


DATA  PT . « CFV9  CONFIO. » 1 < 82. 1 > 


0 500 

18” 3 SEC 


1000  1600  2000  2500  3000 

FIGURE  C-34  - time  history 


3500 


4000  4500  S0Y0 
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10~a  CVMS 


DATA  PT.I  CVPIS 


CONFIG.  1 1(M.  I) 


0 500  1000  1600  8000  8600  3000  3600  -4000  -4600  5000 

10-3  SEC 


FIGURE  C- 35  ~ time  historv 


10 


-4 


DATA  PT . I CPUS 


CONFIG. <1(88.1 > 


CPP1S 


SQR/H2 
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DEC 


DATA  PT.  » CPMS-PITCH  CONFIG. > 1 <83. 1 > 


10-2  HZ  LOG  PHASE 

10“2  CPMS- DEGREES  ^HZ 


5.0 

4.5 

4.0 

3.5 

3.0 
£.5 
£.0 

1.5 

1.0 
.5 
.0 


1 

mbm  ■ 

■ ■ 

■■ 

m 

mmmm 

MM 

Ml 

Mi 

i 

B 

■ 

■ ■ 

■ 

■i 

HI 

■ ■ 

■ 

IM 

B 

hi  h 

■ 

hi 

hi 

mmmm 

■ ■ 

■ 

Ml 

E 

■ ■ 

■ ■ 

S 

■i 

HI 

■ 

H 

■ 

B 

H ' 

■ ■ 

B 

m 

IB 

■ 

H 

M 

IMBBMB 

■ ■ 

MM 

m 

■MMM 

MM 

mb 

Mi 

I 

M ■ 

MHB 

MB 

m 

MM 

)MM 

Mi 

Ml 

| 

M 1 

■ ■ 

MM 

Mi 

MMI 

IM 

mb 

Mi 

I 

M ■ 

■ 

■Mi 

Mi 

■ 

MM  Ml 

1M 

mb 

IM 

l 

SB 

■ 

■1 

wm 

9.76 

10“2 


1£50 


HZ  LOG 


MAGNITUDE 


FIGURE  C-37  -cross  pouer  spectrum  plot 


. DATA  PT.«  CPNS  CONFIG. »1<82. 2) 

10“ 1 CPNS 
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10'1  CFNS 

2.0  T 


DATA  PT.l  CFNS 


CONFIG. :i<82. 3) 


•1-2  


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10“3  SEC 

FIGURE  C -45  - Tine  history 


i0~ 1 cpns 

1.0  


DATA  PT.l  CPUS 


CONFIG. <1(82.3) 





0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C-46  - tine  history 


161 


3.0 


-i.e  H 


-2.0 


-3.0 


-4.0 


-S.0-1 i I 1 1 1 1 1 1 1 JJ 

0 500  1000  1500  8000  8500  3000  3600  4000  4500  5000 

10-3  SEC 

FIGURE  C-47  - time  history 


„ DATA  PT . » CFV5  CONFIG.  11(08.3) 

10“=  CFYS 


is*3  sec 

FIGURE  C-48-  Tine  history 
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FIGURE  C-57-  pouer  spectral  densitv  plot 


CEO 


DATA  PT.  * CPMS-PITCH  CONFIG. ii<82.6> 


DATA  FT.  I CFN9 


CONFIG. i 1 (88.S ) 


10_l  CFNS 


FIGURE  C-59  - Tine  historv 


DATAPT.ICPMS  CONFIG.  >1(88.6) 

10~  * CPUS 


168 


ID  * 


0 500  1000  1500  5000  5500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C-61  - time  historv 


DATA  PT.l  CFVS 


CONFIG. *1(85.5) 


10“^  CFVS 


10  ® 


.76  1250 

10-2  HZ  LOG  MAGNITUDE 


FIGURE  C-65 -CROSS  POUER  SPECTRUM  PLOT 


0 600  1000  1500  2000  2500  3000  3600  4000  4500  5000 

i©~3  sec 

FIGURE  C-66-  time  historv 
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ru  c> 


iO*1  CPMS 


•8  H 


.6  H 


DATA  PT.»  CPUS 


CONFIG.  IKU.4I 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C-68  - time  historv 
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© s> 


e see  teee  isee  aeee  asee  aeee  3see  4eee  4500  seee 
ie-3  sec 

FIGURE  C-77-  time  history 


e see  ieee  isee  aeee  asee  aeee  asee  4eee  45ee  seee 
ie-3  sec 

FIGURE  C-78  - time  history 
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DATA  PT.I  CPMS 

CONFIG. 11 (86.2) 

CPMS 

SQR/'HZ 

10  2 HZ  LOG 

FIGURE  C-79-  POUER  SPECTRAL  DENSITV  PLOT 


DEG 


DATA  PT.  t CPP1S-PITCH  CONFIG.  1 1 (26. 2 ) 


ISO 

135 

90 

45 

0 

-45 

-90 

-135 

-180 

9 

10_1 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

.8 

.6 

.4 

.2 

.0 

9 


I 


.76 

l©-2  HZ  LOG 
CPMS-DEGREES  ✓HZ 


PHASE 


1250 


E 


.76 

10— 2 HZ  LOG 


MAGNITUDE 

FIGURE  C-80  -cross  pouer  spectrum  plot 


1260 


178 


01  o 


180 


DATA  PT.I  CPflS 


CONFIG. *1(97.1  ) 


182 


Jo  -A062  097 

(Aiclassified 


MCDONNELL  AIRCRAFT  CO  ST  LOUIS  MO  F/6  1/2 

LIFT  SYSTEM  INDUCED  AERODYNAMICS  OF  V/STOL  AIRCRAFT  IN  A MOVING— ETC(U) 
SEP  78  J H K AMMAN*  C L HALL  N62269-77-C-0365 

NADC-77-107-30-VOL-2  NL 


r J 

pH 

M 
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Ml 
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J 44*1 

I "41  t 
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]m4T» 
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\4 

itiriM 

('llW 
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Himm 

“*  I 

mtim* 

flilllB 

mtw 

IfWf! 

fil  4 111 

^4ia 

■M. 

MUM 

ftiip 

iTiap 

PMpNli 

lITirtHli 

TTJTfjfcpf 

H 

■■»*>■** 

mvwrWife 

■ 

fern 

fit  f j 

'IVUrta1 

MICROCOPY  RLSOLUUON  US!  CHAP! 

N A T i ■ • N A t HI  IRf  Al  l Ml  lANfiARI'  : ■<  •' 


0 600  1000  1500  8000  8500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-y3-  TIME  HISTORY 


CFNS 


DATA  PT.i  CFNS 


CONFIG. >1(98.1) 


500  1000  1S00  8000  8500  3000  3500  4000  <4500  5000 

'3  SEC 

FIGURE  C-97  - tine  history 


10” 5 CPUS 

1 .0  


DATA  PT.I  CPUS 


CONFIG. 11(98.1 ) 


.8 


0 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

l©"3  SEC 

FIGURE  C-98  - TIME  HISTORY 
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, DATA  PT . » CRMS  CONFIG. 11(98.1 > 

10~3  CRMS 


10 


-4 


CFNS 


SQR/'HZ 


DATA  PT.  « CFNS 


CONFIG. »l(92.t ) 


9.76 

10' 2 HZ  LOG 


laea 


FIGURE  C-100-POUER  spectral  densitv  plot 
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9.76  ieoa 

10"2  HZ  LOG 

FIGURE  C-101  “POUER  SPECTRAL  DENSITY  PLOT 


DEG 


9.76 

10-2  HZ  LOG 
10-5  CPNS-h/'D  ✓HZ 


DATA  PT . » CFNS-h/D  CONFIG. « 1(92. 1 ) 


■III— 

lltlMWIliril 
■■kiiiimni  'ini 
■■mimifi—  in 


10-2 

5.0 

4.0 

3.0 

e.0 

1.0 

.0 

-1 .0 
-2.0 
-3.0 
-4.0 
-5.0 


DATA  PT . I CFNS 


CONFIG. 11(92.3) 


CFNS 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-104  - TIME  HISTORV 
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tfl  G 


9.76  1202 

10  2 HZ  LOG 

FIGURE  C-107  -pouer  spectral  densitv  plot 


_ DATA  PT . I CRMS  CONFIG.  * 1 (92.8 ) 

5 CRUS  SQR/HZ 


9.76  1202 

10  '2  HZ  LOG 

FIGURE  C- 108 -POUER  SPECTRAL  densitv  plot 
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DATA  PT. » CFNS-h/D  CONFIG. <1(02. 2) 


III 


III 


iHiiVinviiiu'iiiikW 

IIUI4IWH,IIIAlll.il 

iiniHaniniH 


WLTO 


6 

0-2  HZ  LOG 

MAGNITUDE 

FIGURE  C-l 09  -CROSS  POUER  SPECTRUM 

] 

PLOT 

DEG 

DATA  PT . I CRMS-ROLL 

CONFIG. »1<92. 2) 

■■B 


0-e  H2  LOG 
CRMS-DEGREE9  /HZ 


PHASE 


HZ  LOG  MAGNITUDE 

FIGURE  C-l  10 -CROSS  POUER  SPECTRUM  PLOT 


* - » ■ ■ ’ i ■ ■ — — • » 

9. 76 

l*~Z  HZ  LOG  MAGNITUDE 

• 1 

185* 

FIGURE  C- 11 6 -cross  pouer  spectrum  plot 

196 

L 

DATA  PT.  t CRMS-ROLL  CONFIG, « KM. 3) 


0-2  HZ  LOG 
CRMS-DEGREES  /HZ 


PHASE 


9.76 

10-2  HZ  LOG 


Pill 


MAGNITUDE 

FIGURE  C-l  17 -cross  power  spectrum  plot 


DATA  PT.  I CFNS 


CONFIG. »1  (163.1) 


iniiiiniiiiii!  i 
in  mil  n mi  in  i 

llll  III!  Illl  Ill  nil  1 

^■iiii  nn  mi  ii 


600  1000  1600  3000  3600  3000  3600  406  4500  5000 

10-3  SEC 

FIGURE  C-l 1 8 - TIME  HISTORV 
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DEG 


DATA  PT. » CRPIS-ROLL  CONFIG. «1  (113.1) 


10-2  HZ  LOG  PHASE 

10-1  CFNS-h/D  /HZ 


FIGURE  C-124 -cross  pouer  spectrum  plot 


"1 


200 


e » 


201 


0 50©  1000 

i0-3  sec 


1500  2000  2500  3000  3500 

FIGURE  C-128-  Tine  history 


4000  4500  5000 


202 


10~a  CFYS 


DATAPT.tCFYS  CONFIQ.  *1(90.1  ) 


5.0 


-t.e> 


3.0 


2.0 


1.0 


.0 


-1.0 


-2.0 


-3.0 


-•4.0 


-5.0 


II  1 

1 

1 

1 II 

1 

■\JW 

\/W 

/w\/ 

Va; 

M/v 

IAV. 

\i~wr 

* r r\ 

T 

0 500  1000  1600  2000  2500  3000  3600  4000  4500  5000 

10*3  SEC 

FIGURE  C-132  - Tine  history 


t 


204 


DATA  PT . I CYM9  CONFIG.  » 1 (90. 1 ) 

10-a  CYMS 


DATA  PT . I CFNS  CONFIG.  <1(90.1  ) 


10_a  CFNS  SQR^HZ 


a.  o -> 

1.8  - 

1.6  - 

1 • ^ - 

— , 

1 • C ~ 

, 

1.0- 

.8  * 

- 

• C “ 

.0  -* 

_ - ■ . 

Lj 

- 

-1 

.V  -I ^ ' ’ ’ ' ' ^-1 

9.76  1202 

10  2 HZ  LOG 

FIGURE  C-l 34 -pouer  spectral  density  plot 


205 


w 


DEG 


DATA  PT.  I CFNS-h/D  CONFIG.  >1(90.1) 


180 
136  4 

90  4 

45 


A L 


-45 
-90 

-135  4-- 
-180 


9.76 

10“a 


HZ  LOO 


PHASE 


10 


a 


CFNS-h/D  ^HZ 


ia_s  HZ  LOO  (1A0NITUDE 

FIGURE  C-135 -CROSS  POUER  SPECTRUft  PLOT 


DATA  PT . l CFNS  CONFIG.  « 1 (90. 3 ) 

10-1  CFNS 


206 


i©-1  cpns 


DATA  PT.  » CPUS 


CONFIG. 11(90.3) 


iniHB  IISMSMS  WISH  ffliai!  jriarh 

wiiii  mini  fiwi  liii'iiii  i»i— ii 


0 S00  1000  1S00  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-137  - tine  history 


10" 3 CRMS 


DATA  PT.I  CRMS 


CONFIG. >1(90.3) 


0 500  1000  1500  2000  2500  3000  3600  4000  4500  5000 

10*" 3 SEC 

FIGURE  C-l 38 - time  history 


207 


DATA  PT.«  CFYS 


CONFIG. « 


10' 


CFYS 


1 (90.3 ) 


208 


01  c 


DATA  PT.  I CPMS 


CONFIG. 11  (176.1) 


-2 

•*1 

4.0  - 

3.0  - 

2.0  - 

1.0- 

.0  - 
-1.0  - 
-2.0  - 
-3.0  - 

-4.0  - 
-5.0  - 

O 600  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10” 3 SEC 

FIGURE  C-145  - tihe  historv 


, DATA  PT . I CRP1S  CONFIG.  II  (176.1) 

10*  3 


FIGURE  C-146  - tide  history 


211 


r " 


, DATA  PT.  I CRMS  CONFIG. «1  (175.2) 

10” * ME COMO  1 


f 

i 

A A* 

Jl 

A 

l 

m 

\[**\ 

Ua/ 

*1 

IqJ 

W^l 

— 

— 

■1 

7“ 

II 

O see  1000  1500  2000  2500  3000  3S00  4000  4500  5000 

0~3  SEC 

FIGURE  C-149  - time  historv 


O 500 

io-3  sec 


1000  1500 

FIGURE  C-151 


8500  3000 

TIME  HISTORV 


3500  4000  4500  5000 


- D0TA  PT . • CRMS  CONFIG. II  (175.8) 

lO-3  RECORD  8 


• » i i i i 1 1 i i i ■ 

O 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

I©"3  sec 


FIGURE  C-152  - Tine  historv 


214 


0 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C-154  - Tine  historv 


215 


O Ji 


91  C 


218 


O 500  1000  1600  8000  8500  3000  3600  4000  4600  5000 

10-3  SEC 

FIGURE  C-161  - Tine  history 


data  PT.  i CFNS 


CONFIG. i 1 (163.8) 


10_ti  CFNS 


, DATA  PT . I CPUS  CONFIG. II  (1*7.3) 

io_a  cpms 


FIGURE  C-167-  time  historv 


, DATA  PT. I CRMS  CONFIG. «1  (1*7.3) 

10~3 




j\k  1 A i A A L- 

ll  .1  k 

A 11 

^plt 

— 

0 SCO  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C-168-  time  historv 


222 


9-76  1362 

10~e  H2  LOO 

FIGURE  C-169-  POUER  SPECTRAL  DENSITY  PLOT 


DATA  PT.  « CPUS  CONFIG. »1  (167.2) 

.O"2  CPUS  SQR/H2 


• V T * * * ■ • T 1 ' * * I 

9.7 C 1 £02 


10~2  HZ  LOG 

FIGURE  C- 1 70-  pouer  spectral  density  plot 


r 


DEG 


DATA  PT.  1 )»/D-CFN8  CONFIG.  »1  <167.8) 


180 

136 

00 

46 

0 

-46 


-00 

-136 

-1B0 

9, 

10_1 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

.8 

.6 

.4 

.2 

.0 

9. 


T 

76 

10"a  HZ  LOO 
h/D-CFN8  /HZ 


1250 


pmsE 


76 

to-2 


1250 


HZ  LOO 


MAGNITUDE 


FIGURE  C-I71-  CROSS  POUER  SPECTRUM  PLOT 


DEG 


DATA  PT.  i CPMS— PITCH  CONFIG. «1  <167.2) 


130 

135 

90 

45 

0 

-45 

-90 

-135 

-180 


9.76 

10-2 


HZ  LOG 


PHASE 


1250 


10 


0 


2.0 

1.8 

1.6 

1.4 

1.2 

1.0 


.6 


CPMS-DEGREES  /HZ 


.2 
.0 
9.76 


r 


10-2  HZ  LOG 


MAGNITUDE 

FIGURE  C-l 72  -CROSS  POUER  SPECTRUM  PLOT 


1250 


224 


4 


01  o 


f 


DPTOPT.ICFNS  CONFIG. »1  (170.2) 

iO"a 


-a 


DATA  PT.  I CPUS 


CONFIG. U (170.2) 


CPMS 


225 


ft)  o 


DATA  PT.  I CRMS 


CONFIG.  1 1 < I70.it  > 


9.76  iaea 

10-e  HZ  LOG 

FIGURE  C-176-  poucr  spectral  density  plot 


226 


FIGURE  C-177-  pouer  spectral  density  plot 


0.76 

l*-2 


12S« 


HZ  LOG 


MAGNITUDE 


FIGURE  C-l 78  - CROSS  POUER  SPECTRUM  PLOT 


227 


DEC 


DATA  PT.  t CPMS-PITCH  CONFIG. il  <170.2) 


10"2  HZ  LOG  PHASE 

10  0 CPMS-DEGREES  /'HZ 


10"2  HZ  LOG  MAGNITUDE 

FIGURE  C-l 79-cross  pouer  spectrum  plot 

DATA  PT . t CFNS  CONFIG. *1  (170.3) 

;0~- 


FIGURE  C-l 30  - tine  history 


CPMS 


DATA  PT.  « CPC1S 


CONFIG. ll  (170.3) 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10*^  SEC 


FIGURE  C-I81  - Tine  mistoav 


DAT*  PT.  l CANS 


CONFIG. ll  (170.3) 


0 500  1000  1500  2000  2500  3000 

10-3  SEC 

FIGURE  C-182  - time  historv 


4000  4500  5000 


229 


<0  ® 


FIGURE  C-184 - power  spectral  densitv  plot 


230 


IS 


DATA  RT . I CFNS 


CONFIG. «1  (178.8) 


232 


in  o 


0 500  1000  1500  8000  8500  3000  3600  <4000  4500  5000 


10 


-3 


5 EC 


FIGURE  C-189  - TIME  HISTORV 


, DATA  PT . I CFNS  CONFIG. «1  (178.8) 

10"3  CFNS  SQR^HZ 


V i — ' * ’ — ' — ' — I ' I » 0 — y ■ - 

9.76  1202 

10"2  HZ  LOG 

FIGURE  C-l  90 -^OUER  SPECTRAL  DENSITY  PLOT 


A 


233 


10' 3 CPUS 

1.0 


SQR-'HZ 


DATA  PT.  I CPdS 


CONFIG. «1  (178.8) 


t 

■ 

■ 

11 

— 1 

UJ 

— 

1 

u— 

.9 
.8 
.7 

.6 

.5 

.4 

.3 

.2 

.1 

.0 

9.76 

10“2  HZ  LOG 

FIGURE  C-I 91 -POWER  SPECTRAL  DENSITY  PLOT 


180 

135 

90 

•45 

0 

-•45 

-90 

-135 

-180 


1802 


DEG 


DATA  PT.  1 CFNS-h/D  CONFIG.  1 1 (178.8) 


r 


3 


9.76 

10-2  HZ  LOG' 
10-i  CFNS-h'D  ''HZ 
1.0 


PHASE 


1850 


.9 
.8 
.7 
.6 
.5 
.4 
.3 
.8 
.1 
.0 
9.76 

lO-2  HZ  LOG 


MAGNITUDE 

FIGURE  C-l  92 -cross  pouer  spectrum  plot 


1250 


234 


io“ 1 cphs 


DATA  PT. « CPfIS 


CONFIG. <1  (178.3) 


10-2  CRMS 


DATA  PT.  I CRMS 


CONFIG. «1  (178.3) 


236 


9.76  i aoa 

10'2  HZ  LOO 

FIGURE  C-197-POUER  SPECTRAL  DENS I TV  PLOT 


10~3  CPUS  SQR/'HZ 


DATAPT.iCPnS  CONFIG. U (178.3) 


9.76  1808 

10-2  HZ  LOG 

FIGURE  C-l 9U  -POWER  spectral  density  plot 


I 


237 


FIGURE  C-200  -CROSS  POUER  SPECTRUM  PLOT 


f; 

| 


DATA  PT. « CFNS  CONFIG. ll  <169.2) 

10"1 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~3  SEC 

FIGURE  C-201 - TinE  history 


DATA  PT . * CPMS  CONFIG. «1  (169.2) 

io-a  cphs 


FIGURE  C-202-  tipie  history 


239 


URNS 


SOR/'HZ 


DATA  PT.I  CRMS 


COHFIG.U  (169.2) 


iO 


9.76  1202 

1£T2  HZ  LOG 

FIGURE  C-205-  pouer  spectral  densitv  plot 


I0_a  CPNS 


DATA  PT.  I CPUS 


CONFIG. »1  (172.2) 


0 500  1000  1S00  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-209  - time  histopv 


, DATA  PT . I CANS  CONFIG. II  (172.2) 

10_1 


FIGURE  C-210-  time  history 


243 


® ct 


DATA  PT.«  h'D-CFN9  CONFIG. H (178.8) 


CRMS 


SQR/HZ 


DATA  PT.  « CRMS 


CONFIQ. » 1 (178.3) 


iO~ 


9.76  1302 

1G"2  HZ  LOG 

FIGIIRF  C — 21  9 ~ POUER  SPECTRAL  DENSITY  PLOT 

n(rr  DATA  PT. » h^D-CFNS  CONFIG.  II  (178.3) 


FIGURE  C-22U-  CROSS  POUER  SPECTRUM  plot 


248 


FIGURE  C- 221  - cross  pouer  spectrum  plot 


:o-i 


DATA  PT.  i CRHt 


como.il  <i7s.t> 


v 3 ■ ■ — ■ — • — ■ I ■ ■ I 

9.76  1202 


iO-2  HZ  LOG 

FIGURE  C-225-  POUER  SPECTRAL  DENSITV  PLOT 

DATA  PT . • CRMS  CONFIO.il  (172.6) 

10~» 

1.0 

.9 

.8 

.7 

.6 
.5 

.A 

.3 
.2 
.1 


.76  1202 

10~2  HZ  LOG 

FIGURE  C-226-  pouer  spectral  density  plot 

251 


FIGURE  C-228  - CROSS  POUER  SPECTRUM  PLOT 


252 


FIGURE  C-231  - time  history 


iO-4  CRMS  SGR/HZ 


DATA  PT . I CRMS  CONFIG. II  (172.4) 


9.76  12 

10"2  HZ  LOG 

FIGURE  C-232-  pouer  spectral  density  plot 


254 


DEG 


DATA  PT.« h/D-CFNS  CONFIG. »1  (173.4) 


180 

13S 

90 

45 

O 

-45 

-90 

-135 

-180 

9 

10“l 

2.0 
1.8 
1.6 
1.4 
1.2 

1.0 
.8 
.6 
.4 
.2 
.0 

9 


76 


10"2  HZ  LOG 
h'D-CFNS  /HZ 


1250 


PHASE 


.76 

l®-2 


HZ  LOG  MAGNITUDE 

FIGURE  C-233-  CROSS  POUER  SPECTRUM  PLOT 


12S0 


DEG 


DATA  PT.  « ROLL-CRMS  CONFIG. »1  (172.4) 


ISO 

13S 

90 

45 

e 

-45 

-90 

-135 

-180 

9. 


§ ~1 

"" 

— 

11 

i 

; 

| 

T 

1 





_ 

76 

10-2  H2  LOG 


PHASE 


1250 


10_1  DEGREES-C 
5.« 

RMS  /HZ 

■ 

1 

i 

■ 

1 

4.0  - 

3-5  - 

i 

■ 

■ 

mm 

s 

i 

- 

a 

■ 

« 

' 

3.0  - 
2.5  - 



■ 

■ 

HU 

m 

■ 

■ 

2.0  - 

_ 

■ 

" 

• 

1 

1.5- 

■ ■ 

■■ 

HI 

■ 

■ 

■ 

. 

B 

i , 

1.0- 

■ 

s 

a 

m 

■ 

a 

■i 

.5  - 

mmm 

m 

■ 

■■ 

" 

■ 

■ 

s 

.0  - 

■■ 

B 

■1 

m 

* 

\wm 

- 

* 

■ 

■ 

9. 

76 

^-4 

— 

12« 

10“*=  HZ  LOG 


MAGNITUDE 


FIGURE  C-234  - cross  pouer  spectrum  plot 


255 


0 500  1000  1500  2000  2500  3000  3500  -4000  4500  5000 

iO~3  SEC 


FIGURE  C-235  - time  history 


DPTPPT.ICPMS  CONFIG. il  (173.1) 

U>~s  CPMS 


, DATA  PT . I CFNS  CONFIG. «1  , <173.1) 

10*3  CFNS  SQR'HZ 


.*7  • — - — ■ ■ * ) --  — - > • 

8.76  1202 

10'2  HZ  LOG 

FIGURE  C-238  - pouer  spectral  density  plot 


257 


FIGURE  C-243-  cross  pouer  spectrum  plot 


FIGURE  C-247-  pouer  spectral  density  plot 


DATA  PT.  * CPMS— PITCH  CONFIG.  II  (173.2) 


pill 
mini 
■mini 

III:  mill 

■mini 

iiiiurjiiflii 


iii'ji 


IIBIII 


10-s  HZ  LOG 

PHASE 

CPMS-DEGREES  XHZ 

llll 


HZ  LOG  MAGNITUDE 

FIGURE  C-251  -cross  pouer  spectrum  plot 

DATA  PT.  l ROLL-CRMS  CONFIG. il  (173.2) 


76 

l<d~s  HZ  LOG 


FIGURE  C-252 


llll 


MAGNITUDE 

CROSS  POUER  SPECTRUM  PLOT 


264 


ROLL  H/9 
ier  3 


COf^IO.11 


DATA  PT . 1 CAMS  COMFIG.il  (174.2) 

MECOftD  2 


268 


i 1 t 1 1 r — t 1 ~~~T~  i — i 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~3  SEC 

FIGURE  C-265  - time  historv 


O 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

io *3  sec 

FIGURE  C-266  - time  historv 


271 


DATA  PT . I CPUS  CONFIG. ll  (170.1) 

10" 1 CPUS 


275 


in  g 


, DATA  PT.I  CRMS  CONFIG. »1  (179.1) 

3 CRMS 


DATA  PT . t CFNS  CONFIG.  U (179.1) 

10-4  CFNS  SQR-'HZ 


10"e  HZ  LOG 

FIGURE  C-276 -pouer  spectral  density  plot 


276 


0 500  1000 

10~3  SEC 


1600  2000  2500  3000  3600 

FIGURE  C-280  - tine  history 


4000  4500  6000 


278 


CONFIG. »1  <179. •> 


SQR/HZ 


DATA  PT.I  CFNS 


CONFIG.  11  (179.0 


9.76 

1CT2  HZ  LOG 

FIGURE  C-283  -POUER  SPECTRAL  density  plot 


1202 


10 


-6 


CRMS 


SQR/HZ 


DATA  PT.I  CRUS 


CONFIG. <1  (179.2) 


280 


10-1  CFNS-h/D  /HZ 


FIGURE  C-286 -CROSS  POUER  SPECTRUM  plot 


0 S00  1000  1600  2000  2500  3000  3500  4000  4500  5000 

10~ 3 SEC 

FIGURE  C-288-  TinE  historv 


282 


7 DATA  PT.l  CRMS  CONFIG. I 1 (166.1) 

10'Z 


o see  leee  isee  aeee  ssee  3eee  asee  *eee  4see  seee 

10“3  SEC 

FIGURE  C-289-  time  history 


s.76  laea 

10"2  H7  LOG 

FIGURE  C- 290-  POUER  spectral  density  plot 


283 


I 


J 


tfl  G 


FIGURE  C-295-  cross  fouer  spectrum  plot 


DATA  PT.  « CPUS  CONF10.il  (16S.2) 

10-2  CPP1S 


FIGURE  C-297-  rime:  HrsTORv 

DATA  PT.I  CRMS  CONFIG. II  (165.2) 


lO'2 


287 


<7  U> 


DATA  PT.i  CPMS-PITCH  CONFIQ.lt  (166. 8) 


10“2  HZ  LOG  PHASE 

10  0 CPMS-DEGREES  /HZ 


10“2  HZ  LOG  MAGNITUDE 

FIGURE  C-303 -CROSS  pouer  spectrum  plot 


DEG 


DATA  PT.  * ROLL-CRMS  CONFIG. 1 1 (166.8) 


180 
136 
90 

45 
0 

-AS 
-90 
-135 
-180 

9'76  _ 1250 

10-2  HZ  LOG  PHASE 

1®  0 DEGREES-CRMS  /HZ 


HUB 

mMMIllRIUMHHHH  IIIIH 

B 

mmmm 

mmmm 

BiSBI 

mmm 

mm 

BBBIIIB 

BBIIIIB 

i— 

IBBI 

!■■■ 

SiBBB 

aii 

BBBBIII 

BBBIIIB 

mmmm 

■SBB 

■■ 

BBBIIIB 

BBIIIIB 

1.0 
.9 
.8 
.7 
.6 
.5 
.A 
.3 
.2 
. 1 
.0 
9. 


M ■ 

■ 

B 

1 

1 

1 

1 

mmmmm 

mmm 

mm 

HHI 

■ ■ 

B 

mmmm 

wwwm 

■ 

S- 

■ 

mmmmm 

mmwm 

mm 

■ ■ 

■B 

■I 

■ 

mmmwmm 

mmm 

mm 

MMHHH 

■■Hi 

■■ 

Hi 

wmmmm 

mm 

HHBHM 

mmm 

■■ 

Hi 

■ 

wmmmm 

mmm 

mm 

mm 

■■ 

■ 

mwmmwm 

■ m 

m 

■■■ 

HHH 

■ 

■■ 

■ 

wwmwwm 

■ ■ 

.HHHHH 

\ ■ 

B 

■ 

wmwwwm 

wmmr\wm 

76 

lO-2 


HZ  LOG 


MAGNITUDE 


1250 


FIGURE  C-304-  cross  pouer  spectrum  plot 


290 


FIGURE  C-305-  tine  historv 

- DATA  PT . » CPMS  CONFIG. «1  <166.3) 

CPMS 


FIGURE  C-306 - TIME  HISTORV 


291 


DATA  PT.  I CRMS 


COHFIO.tl  (1M.I) 


.SH 


.6  -4 


.4  H 


mm  mmmmm  i» 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 


io-3  sec 


10"2  CFNS  S0R/H2 


FIGURE  C-307-  time  historv 

DATA  PT.i  CFNS 


CONFIO.il  (166.2) 


■ 

■ 

■ 

■ 

■ 

■ 

I 

1 


9.76 

10-2  HZ 


FV8SRE  C-308- 


POUER  SPECTRAL  DENSITY  PLOT 


292 


® 09  (0  T 01  ® 0» 


FIGURE  C-312  -cross  pouer  spectrum  plot 


j 


294 


10'  2 HZ  LOG 

FIGURE  C-317"  P0UER  spectral  density  plot 


DATA  PT.  I CPPIS 


CPNS  SQR/'HZ 


CONFIG. » 1 ( 166 . 3 ) 


■I 

IIHBHIII 

ii 

■I 

IlimUIIII 

n 

■1 

ii 

■1 

IliBBSlIII 

ii 

■1 

IIHHIIII 

n 

1! 

iiimmiiii 

n 

li 

iiimmiiii 

ii 

■1 

llimMIIII 

n 

11 

iiimniiiii 

ii 

11 

iiimmiiu 

ii 

HZ  LOG 

FIGURE  C-318"  POuER  spectral  density  plot 


FIGURE  C-320  - CROSS  POUER  SPECTRUM  plot 


J 


298 


DEG 


DATA  PT.  I CPMS-PITCH  CONFIG. U (166.3) 


1 80 
135 
°0 


-90 


•135 

-180 


9.76 

10-2 


1250 


HZ  LOG 


PHASE 


10  v 
2.0 
1.8 
1.6 
1.4 
1.2 
1.0 


CPMS-DEGREES  /H Z 


.6 


9.76 

10-s  HZ  LOG 


1250 


DEG 


MAGNITUDE 

FIGURE  C- 321  -CR0SS  power  spectrum  plot 

DATA  PT.  « ROLL-CRMS  CONFIG. U 


(166.3) 


ISO 


45  4-  - - 


.76 

10~2  HZ  LOG 
DEGREES-CRMS /HZ. 


1250 


PHASE 


I 


1250 


HZ  LOG  MAGNITUDE 

FIGURE  C- 322  - cross  pouer  spectrum  plot 


299 


DATA  PT . » CFNS 


CONFIG. *1  ( 108.2 ) 


iiMiMOMLlmii 


0 1590  2000  2500  3000  3500  4000  4500  Si 


FIGURE  C-323  - Tine  historv 
data  pt.  * cpns 


CONFIG. U (168.2) 


III 


MBnISmS^BS 

iiHiiiiitiiiwMiii— aBiimil 

■■■■■iiinririiiiiiiiiid 


in 


FIGURE  C-324  - tine  histopv 


1.0 
.5 
.0 
9.76 

1«T2  HZ  LOG 


MAGNITUDE 


FIGURE  C - 329  - CROSS  POUER  SPECTRUM  PLOT 

DATA  PT.  I CPMS-PITCH  CONFIG. »1  <168.2) 


.76 

10-2  HZ  LOG 
CPMS-DEGREES  XHZ 


PHASE 


HZ  LOG  MAGNITUDE 

FIGURE  C-330  -cross  poder  spectrum  plot 


ROLL-CRMS  CONFIG. « 1 (168.2) 


9.76 

10-2 


1250 


H2  LOG 


PHASE 


l®”1  DEGREES- CRHS  /HZ 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~3  SEC 

FIGURE  C-333  - time  history 

, DATA  PT.»  CRMS  CONFIG. II  (171.1) 

10"  z 


305 


crms 


SQR/HZ 


DATA  PT . I CRMS 


COMFIQ . t 1 (171.1) 


io 


4 


1 .0 

.9 

.8 

.7 

.6 

.5 

. 4 

.3 

.2 

■ 1 

.0 

9.76  1202 

10~2  HZ  LOG 

FIGURE  C-337-  POUER  SPECTRAL  DENSITY  PLOT 


- 

■ 

i 

. 

-- 

■ 

■ 

i 

■ 

■ 

i 

. 

1 

1 

— 

■ 

■ 

. 

■ 

■ 

i 

- 

... 

' 

-• 

■ 

■ 

■ 

i 

■ 

■ 

■ 

i 

_ 

- 

J 

l: 

□ 

— 

DEG 


DATA  PT.  i h'D-CFNS  CONPIG.ll  (171.1) 


180 

13S 

90 

45 

0 

-46 

-90 

-13S 

-180 

9 

10"1 

2.0 

1.8 

1.6 

1.4 

1.2 

1.0 

.3 

.6 

.4 

.2 

.0 

9 


.76 

10“2  HZ  LOG 
h/D-CPNS  /Hi 


1250 


PHASE 


76 

to"2 


HZ  LOG  MAGNITUDE 

FIGURE  C-338  - CROSS  POUER  SPECTRUM  PLOT 


1250 


307 


9.76  1S02 

10~2  HZ  LOG 

FIGURE  C-345-  power  spectral  density  plot 


3 


DEG 


DATA  PT. « h/'D-CTNS  CONFIG. H (171.8) 


130 

13S  4 +~  - 

90  -| 

45 


-45 
-90  -I 

-135  -J-- 
-180  4* 
9.76 
10-2 

10-1 


I 


1850 


HZ  LOG 
h/'D-CFMS  sH L 


PHASE 


8.0 
1.8 

1.6+- 
1 ' 4 j 

1.8  4 

1.0 


It 

.0 


9.76 

lo 


"2  HZ  LOG  MAGNITUDE 

FIGURE  C-347-  cross  pchjer  spectrum  plot 


18S0 


DATA  PT.  « CPMS-PITCH  CONFIG. «1  (171.8) 


10-2  HZ  LOG  PHASE 

10  0 CPfIS-DEGREES  /'HZ 


10-2  hZ  LOG  MAGNITUDE 

FIGURE  C-348  -cross  pouer  spectrum  plot 


312 


ISO 

135 

90 


DEG 


DATA  PT.  I RO?  .-CRMS  CONFIG. U (171.2) 


FIGURE  C-349  - cross  pouer  spectrum  plot 


10"  1 
1 .0 


cpms 


DAT ft  PT.I  CPUS 


CONFIG. »1  (171.4) 


. DATA  PT.I  C*NS  CONFIG.  1 1 (171.4) 

10"  2 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 


FIGURE  C-352  - time  history 


314 


w 


o ® 


lo“3  CFNS  SQR/HZ 

2.0 


DATA  PT.I  CFNS 


Cttfia.il  <171. 4) 


18  4 


1.0 

.e 

.6 


4 4-- 


.2  4 - 


i 


.7e 

10~2  HZ  LOG 

FIGURE  C- 35 3 - spectral  density  plot 


1202 


DATA  PT.  • CPNS 


CONFIG. «1  (171.4) 


10~-  CPMS  SOR/HZ 


2.0  • 


T 

1.8-#- 


24 


.0-4- 


9.76 


1202 


10  '2  HZ  LOG 


FIGUF 


-354  - POUER  SPEC  RAL  DENSITY  PLOT 

315 


•1  tX> 


DATA  PT.I  CPUS 


CONFIQ.ll  (171.3) 


.8 

.6 


O 590  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  S£C 

FIGURE  C-361  " time  history 


~3  CFNS  SGR/'HZ 

.0  I . 


DATA  PT.I  CP  NS 


CONFIG. II  (171.3) 


I 

III 


10'2  HZ  LOG 

FIGURE  C-362-  POUER  SPECTRAL  DENSITY  plot 


319 


9.76 


1250 


10 


-2 


HZ  LOO 


10  0 CPnS-OCQMEES  'HZ 


L. 


322 


-1.0 


0 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C-369  - Tine  history 


io~j 

5.0 

4.0 

3.0 

2.0 

1.0 

.0 

-1.0 

-8.0 

-3.0 

-4.0 

-5.0 


CRMS 


DATA  PT.I  CRH* 


CONFIG. <1  (100.1) 


„ .. 

_ 



— 



— 

— — 

1ft 

n 

M 

4 

4 

-I] 

4 

i 

i 

i 

_] 

-M 

V 

-J— 

1 r- 

l • 

1 i 

— 

— 

— 

0 500  1000  1600  8000  8600  3000 

FIGURE  C-370  - time  history 


10~3  SEC 


3600  4000  4500  5000 


323 


J 


© 01 


FIGURE  C-371  -fouzr  spectral  density  plot 


DATA  PT.l  CPMS  CONFIG. U (IM.t) 

I0~4  CPUS  GQR^HZ 

”1 — nrrriiiii — i 1 1 min  i 


MAGNITUDE 

FIGURE  C- 374  -CROSS  POUER  SPECTRUM  plot 


p 


325 


PHASE 


:0-1  CRSS 

1.0  


DATA  PT.l  CFNS 


CONFIG. il  (180.8) 


-.84- 


0 500  1000  1600  8000  8500  3000 

10-3  see 

FIGURE  C-377  - TIME  HISTORY 


4000  4600  6000 


10" 1 CPMS 

1.0  -J 

.8 


DATA  FT.  I CANS 


CONFIG. » 1 (180.8) 


0 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

lg”3  err 

FIGURE  C-378  - time  history 


327 


DATRPT.ICFN9  C0HF1Q.H  1 1N.S) 

10~3  CFNS  SQR/HZ 

i *®  -b 1 1 1 — i — i — r -rn 1 1 1 — l — l — I 'l'M  i 


.8  - — 
.7  - — 
.6  - — 
.5  - - 

.4 

.3  - — 

.3  - -- 


1293 


i 4 


.9  -1 — 
9.78 
19 


KZ  LOG 

FIGURE  C-380 


-POWER  SPECTRAL  DENSITY  PLOT 


328 


c ® 


331 


9.76 

ieoe 

10"*  HZ  LOG 

FIGURE 

C-390  -POWER  SPECTRAL  DENSITY  PLOT 

IL. 

333 

__  A 

0.76  1202 

10~2  HZ  LOG 

FIGURE  C-391-pouer  spectral  density  plot 


o u> 


SOR/HZ 


DATA  PT.l  CFNJ 


CONFIG. t 1 (181.1) 


0.76 

10"2 


HZ  LOG 

FIGURE  C-398-POUER  SPECTRAL  density  plot 


337 


DEO 


DATA  PT.  I CFNS-h^O  CONFIG. II  <181. 1) 


0 200  400  600  800  1000  1300  1400  1600  1800  3000 


10“2  SEC 

FIGURE  0-400-  tine  history 


BBB^^M 


200  -400  600  800  1000  1800  1400  1600  1800  8000 

sec 

FIGURE  C-410  - Tine  history 

343 


10~1  CFNS 

1.0  i 


DATA  RT.  I CFNS 


CONFIG. «1 


(182.2) 


DATA  PT.  I CRN*  CONFIG. »1  .(188.8) 

10“ 1 CPJ1S 


- • 

- 

i 

| 

— • * 

. 

• 

i 

1 : 

y 

, |,  1 L Lm 

rWifW 

j 

i 

i 

i 

i 

i 

i 

i 

1 

i 

i • 

A — 1 — 

— • — ; 

O 200  • 400  600  800  1000  1200  1400  1600  1800  2000 

10-2  SEC 

FIGURE  C-416  - time  history 


346 


® 01 


-O"41  CRMS 


DAT*  PT.l  CRMS 


CONFIG. «1  (182.2) 


348 


<n  o 


e 200  400  600  800  1000  1800  1400  1600  1800  2000 

10"2  SEC 


FIGURE  C-421 - TIME  HI6T06V 


9.76 

itr2 


1203 


HZ  LOG 

FIGURE  C-423-POUER  SPECTRAL  DENSITY  PLOT 


9.76 

lO"2  HZ  LOG 


flAGNITUDE 

FIGURE  C-424 -CROSS  POWER  SPECTRUn  PLOT 


12S0 


350 


351 


IS 


DATA  PT.l  CFNS 


CONFIG.  1 1(108.1) 


0 500  1000  1S00  8000  8500  3000  3500  4000  4500  5000 

10“3  SCC 

FIGURE  C-427-  TINE  HISTORY 


352 


10"1  CFNS 


DATA  PT.»  CFNS 


CONFIG.  IK1M. 3) 


0 500  1000  1500  8000  8500  3000  3600  4000  4600  5000 

10~3  SEC 

FIGURE  C-434  - time  history 


355 


J 


357 


DATA  PT . « CFNS-'h/'D  CONFIG. U (127.1) 


9.76  13S0 

l«j”2  HZ  LOG  MAGNITUDE 

FIGURE  C-443  -CROSS  POWER  SPECTRUM  PLOT 


DATA  PT . I CFNS  CONFIG. «1  (127.8) 

10" 1 CFNS 


i 1 1 I i 1 I i 1 v 1 — 

0 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

I0“3  SEC 

FIGURE  C-444  ~ time  historv 


360 


$ 8 !f!  § 


FIGURE  C-449  -CROSS  POWER  SPECTRUM  PLOT 

_ DATPPT.ICFNS  CONFIQ.ll  <123.2) 

10-2  CFNS 


T 1 1 I 1 1 1 I 1 1 f 

0 B00  1000  1600  2000  2500  3000  3600  4000  4500  5000 

10~3  SEC 


FIGURE  C-450  “ time  history 


363 


DATA  PT . I CFNS-h'D  CONFIG. «1  U23.2) 


III 


«■« 

imiimhii 

inmi  in 


10"2  HZ  LOG 
CFNS-h/D  xH2 


Mil 


10”*  HZ  LOG  MAGNITUDE 

FIGURE  C-451  -CROSS  POUER  SPECTRUM  PLOT 


io" 1 cFns 


DATA  PT.  I CP  NS 


CONFIG. U ( 183.3 ) 


■YinHIWIHIHIWlWIWIHII 


FIGURE  C-452  - time  historv 


u>  ® » 


MAGNITUDE 

FIGURE  C-453  -<«>**  pout*  spicthum  plot 


FIGURE  C-455 -CROSS  POWER  SPECTRUM  PLOT 


id 


-3 


SEC 


FIGURE  C-456  - TIME  history 


366 


1260 


.76 

10~s  HZ  LOO 

FIGURE  C-460-POUER  SPECTRAL  DENSITY  PLOT 


368 


14T2  HZ  LOG  PWGNITUDC 

FIGURE  C-461  -cross  pouch  spectrum  plot 


DRTRPT.JCFNS  CONFIG.  11(110.3) 

iO-1  CFNS 

4 A 


0 boo  iooo  i5oo  aoeo  asoo  aooo  woe  4000  4500  sooo 

i©~3  sec 

FIGURE  C-462-  TIME  HISTORY 


369 


c ® 


370 


DATA  PT.  I CRMS-ROLL  CONFIG. « 1 < 110.3 ) 


-135 
-180 
9.76 

10-2  HZ  LOG 
10-1  CRMS- DEGREES  /HZ 


PHASE 


II 

llll 

mi 


9.76 

10-2  HZ  LOG  MAGNITUDE 

FIGURE  C-465  -CROSS  POWER  SPECTRUM  PLOT 


■SB 


DATA  PT.l  CFN9 


CONFIG. 11(110.4) 


.O-1  CFNS 


— # s -I — — 


0 600  1000  1500  2000  2500  3000  3600 

10“3  SEC 

FIGURE  C-466  - TIME  HISTORV 


4000  4600  5000 


371 


1.5 
1.0 
.5 
.0 
9.76 

10-2  HZ  LOG 


10” 1 CFNS 


MAGNITUDE 

FIGURE  C-473  -CROSS  POUER  SPECTRUM  PLOT 


DATA  PT.  » CFN0 


CONFIG. I 1 (86.1) 


500  1000  1600  8000  8600  3000  3600 

sire 

FIGURE  C-474  - TIME  HI8T0RV 


4600  5000 


375 


.76 

1JB 


1202 


HZ  LOG 

FIGURE  C-475-  pguer  spectral  density  plot 


.1 


rv  c 


ie~3  6EC 

FIGURE  C-477  - TINT  HlfTOAV 


DATA  PT . « CFNS  CONFIG.  «i  <66.2) 


0.76 


l®"2  HZ  LOO 


MMNXTUDC 

FIGURE  C-479  -C«0®0  POUCT  •PCCTHUH  PLOT 


1850 


DATA  PT . I CFNS  CONFIG. U (04.8) 

1«_1  CFNS 


FIGURE  C-483  - TIME  HISTORV 


DATA  PT.  « CFNS  CONFIG.  «1  (64.8) 

10' 4 CFNS  SQR^HZ 


9.73  jaua 

10' 2 HZ  LOG 

FIGURE  C-434-  pguer  spectral  densitv  plot 


380 


10"8  HZ  LOO 
CFNS-h/D  /HZ 


HZ  LOO  MAGNITUDE 

FIGURE  C-485-CPO00  POUCH  tPCCTHUH  PLOT 


DATA  PT.  • CFN0 


C0HF10.lt  (04.4 ) 


fii 


• 

10-3 

500 

see 

1000  1000  0000 

FIGURE  C-486  - 

KM  3000  36 

TIME  HI8T0PV 

00  4000  4500  5000 

381 

0 600  1000  1600  8000  8600  3000  3600  4000  4500  S000 

10~3  6EC 

FIGURE  C-489-  TIP*  HISTORY 


DATAPT.ICFNS  CONFIG, t 1 (64.3) 

-0-"4  CFNS  SQR/HZ 


v -| ■ ■ ■ ' ■ — ■ — ■ T 

9.76  12^2 

AO-2  HZ  LOG 

FIGURE  C-490-  PCUER  SPECTRAL  density  plot 


383 


njr/j  DATA  PT.  I CPNE-h^D  COMTIO.U  <84. 3) 


FIGURE  C-491  -CROSS  POWER  SPECTRUM  PLOT 


l*-1  CFNS 


DATA  PT.  I CFNS 


CONFIG.  »1  (8-4. S> 


-135 
-180 
9.76 

10-2  HZ  LOG 
10"1  CFHS-h^D  /HZ 


9.76 

10-* 


HZ  UM  hAOHITUSC 

FIGURE  C-494  -CPOS9  POUCH  ' 


CTHin  PLOT 


385 


<9  ni 


■■  ^ ’ ’ ' ' ' — ■ • ■ 1 ■ ■ 

9.75 

lo  2 HZ  LOO 

FIGURE  C-496-  pcuer  spectral  density  plot 


386 


o 

10 


-3 


600 

sec 


1000  1600 

FIGURE  C-498  - TIME  HISTORY 


4000  4500  5000 


387 


FIGURE  C-500  -CROSS  POUER  SPECTRUM  PLOT 


388 


tO  ® 


o 

10-3 


see 

sec 


leee  tsee  eeee 

FIGURE  C-501  - Tine  HISTORY 


4eee  4see  sees 


. 76  1£| 32 

XJ"2  HZ  LOG 

FIGURE  C-502  - pouer  spectral  density  plot 


389 


0 500  1000  1500  8000  8600  3000  3500  4000  4500  5000 


10~3  see 


10~2  CRMS  SQR/HZ 


FIGURE  C-505  - Tine  HISTORY 


DATA  PT.  I CRHS 


CONFIG. <1  (68.1) 


.0  ^ 1 1 I 1 lit  1 | 111.  t 

9.76 

10-2  HZ  LOG 

FIGURE  C-506  " pcuER  spectral  density  plot 


0 S00  1000  1600  B000  8600  3000  3600  4000  4600  6000 

i0~3  sec 

FIGURE  C-508  - TIDE  HI9T0RV 


e see  leee  lsee  aeee  esee  aeee  asee  4eee  *see  5000 
ie*3  sec 

FIGURE  C-509  - Tine  hxstohv 


10-2  CRMS  SOR.'HZ 

s.e  -■ 1 — 


DATA  PT.l  CAMS 


CONFIG. » 1 (68.2) 


9.76 

10~2  HZ  LOG 

FIGURE  C-510  - POWER  SPECTRAL  density  plot 


393 


DATA  PT. » CRPIS-ROLL  CONFIG.  «1<66. 8) 


IBSSK! 


10“ 2 HZ  LOG 

PHASE 

CRPIS-DEGREES  /HZ 

o 600  leeo  1600  eeoe  as oe  3000 

io~3  see 

FIGURE  C- 51 2 - Tine  historv 


4600  6000 


isnrjiiwiriaisaini! 


■^■niiaiiiKviwiMipiinMini 


e see  leee  lsee  seee  esee  aeee  3see  «eee  *see  seee 
i0-3  sec 

FIGURE  C-513  - TIME  HISTORV 


DEC 


DATA  PT . I CRMS-ROLL  COHFIQ. 11(68.3) 


10-2  H2  LOO  PHASE 

1®  0 CRMS-DEQREES  /'HZ 


l®"2  HZ  LOO  MAGNITUDE 

FIGURE  C-515  -CROSS  POWER  SPECTRUM  PLOT 

DATA  PT . I CPNS  CONFXQ.il  (M.4) 

1®~1  CFNS 


FIGURE  C-516  - TIME  HISTORV 


396 


e ® 


0 see  leee  lsee  aeee  asee  3000  xee  *eee  4590  5000 

ie~3  sec 

FIGURE  C-517  - Tine  historv 


.76  1202 

10“2  HZ  LOO 

FIGURE  C-518  “ PCUER  SPfCTRPL  densitv  plot 


397 


o m 


-a 

.o 


iii 


iiiiii 


iiiiiiuiiweiiiiiiiiiiinii 


IIWIIIilWIIMIIlWM  nmiMni 


0 500  1000  1600  8000  8500  3000  3600  4000  4500  5000 

I©-3  sec 

FIGURE  C-521  - time  history 


“2  CRMS  SOR^HZ 
• 0 ■ > 1 


DATA  PT.I  CRMS 


CONFIO.il  (68.5) 


9.75 

10~2  HZ  LOG 

FIGURE  C-522  - pcuer  spectral  density  plot 


399 


10 


-e 


CFNS 


DATA  PT.l  CFNS 


CONFIG. IJ  (6S.S) 


400 


FIGURE  C-525  - TIME  HI8T0AV 


DATA  PT . I CRMS  CONFIG.  »1  (68.6) 

CRMS  SQR/'HZ 


FIGURE  C-526  - pcuer  spectral  density  plot 


11 


401 


DEG 


DATA  PT.«  CRMS-AOLL  COHFIO. » 1 (SS.0) 


402 


DATA  PT.l  CRM8-R0LL  CONFIG.  1 1(62.7) 


-90 

-135 
-18® 

9.76 

10* 2 HZ  LOO 
1®~S  CRMS-DEGREES  /HZ 


1.8 
1.6 
1.4 
1.2 
1.® 

.8 
.6 
.4 
.2 
.0 
9.76 

l®-2  HZ  LOG 


STTim 

■iiiiii 
BBiiiiiii 
III  WHIM  II 
fill  II  Mil 


MAGNITUDE 

FIGURE  C-531  -CROSS  ROUER  SPECTRUM  PLOT 


10"a  CFNS 
5.0  t 


DATA  PT.  « CFNS 


CONFIG. I 1 (62.2) 


0 500  1000  1500  2000  2600  3000 

10~3  SEC 

FIGURE  C- 532  - time  history 


4000  4600  6000 


DEG 


DATA  FT.  I CRM9-A0LL  CONFIG.  « 1 (68. S ) 


406 


0 500  1000  1500  2000  2500  3000  3500  -4000  4500  5000 


DATA  PT.  I CRMS-ROLL  CONFIG.  * 1(67. 1 » 


pi] 

SSiiSiiSiiS  iiihmi 


m 


III 


nrjirjiBiimnm 


0 c HZ  LOO 
CRMS-DEGREES  /HZ 


fill 


6 

10-2  HZ  LOG  MAGNITUDE 

FIGURE  C-539  -CROSS  POWER  SPECTRUM  PLOT 


10~2  CFNS 


DATA  PT.«  CFNS 


CONFIG. >1  (67.8) 


mi 


FIGURE  C-540  - TIME  HISTORY 


ru  g> 


0 500  1000  1600  8000  8600  3000  3600  -4000  4500  5000 

10~3  SEC 

FIGURE  C-541  “ Tine  HISTORY 


.O-5  CRUS  SQR/HZ 
5.0  -n 1 


DATA  PT.l  CRHS 


CONFIG. »1  (67.2) 


.0 
9.76 
i0“2 


HZ  LOG 

FIGURE  C-542 


- PCUER  SPECTRAL  DENSITY  PLOT 


409 


10-3 

2.0 


IS 


MTft  PT.l  CRMS 


CONFIG. tl(6?.3) 


0 600  1000  1600  2000  8600  3000  3600  4000  4500  5000 

10~3  SEC 

FIGURE  C-545  - TINE  HISTORV 


v -I  • ■ ' ' ’ ■ — "I  • ■ I 

9.75  120a 

10~2  HZ  LOG 

FIGURE  C-546  - PCUER  SPECTRAL  DENSITY  PLOT 


411 


DEG 


DATA  PT . « CRPIS-ROLL  CONFIG.  »1<  67.3) 


130 

135 

90 

AS 

0 

-AS 

-90 

-135 

-180 


'1 

m 

■ 

m 

■ 

in 

mi 

m 

im 

■ 

■ 

m\ 

mm 

m 

■ 

■i 

KHHI 

« 

ui 

■ 

II 

Bil 

i 

mm 

m 

s 

■ 

■i 

Ml 

!■ 

■i 

B 

II 

■1 

m 

m 

B 

■ 

■i 

in 

IB 

■i 

IBi 

II 

■Ii 

B..-..  1 

mm 

m 

m 

■ 

in 

lifflHH 

II! 

B 

Bll 

1 1 

■ ■ 

H 

■ 

in 

III 

Ill 

B 

Bl 

>1 1 H 

■ i 

i 

m 

■ 

ii 

IMMI 

IB'I 

B 

■1 

■ 

■m 

mm 

■i 

m 

■ 

■i 

hbbbh 

M 1 

Bl 

■ 

9.76 

10-2 


1250 


HZ  LOG 


PHASE 


10 


-2 


CRUS-DEGREES  /HZ 


10-2  nj  loo  MAGNITUDE 

FIGURE  C-547  -CROSS  POWER  SPECTRUM  PLOT 


10-1  CFNS 


DATA  PT.  l CFNS 


CONFIG. «11(73.1 ) 


FIGURE  C-548  - tine  history 


412 


<n  o 


9.76 

10'2  HZ  LOG 

FIGURE  C-554  "POUER  SPECTRAL  DENSITY  PLOT 


A 15 


10~2  CFNS-h-'D  'HZ 


9.76 

Id-2 


1250 


HZ  LOG 


MAGNITUDE 


FIGURE  C-555  -CROSS  POUER  SPECTRUTI  PLOT 


DATA  PT . I CFNS  CONFIG.  111(74.4) 

10~ 1 CFNS 


FIGURE  C-556  - time  history 


o 


r 


10“l 

1.0 

.s 

.6 

.4 

.a 

.o 

-.2 

-.4 

-.6 

-.8 

-1.0 


CPUS 


DATA  PT • I CRMS  CONFIG.  1 1 1 (74.4  ) 


-3 

.0 

4.0 

3.0 

2.0 
1.0 

.0 

-1.0 

-2.0 

-3.0 

-4.0 

-5.0 


CRMS 


DATA  PT . I CRMS  CONFIG.  « 1 1 < 74. 4 ) 


i i i i r i i i 1 1 | — 

0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10“3  SEC 


FIGURE  C-558  - tiite  history 


417 


DEG 


DATA  PT . I CFNS-h/'D  CONFIG. « 11 (74. 4 > 


FIGURE  C-560  -CROSS  POUER  SPECTRUM  plot 


418 


' r i i — r 1 1 r i 1 r— 

0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SCO 


FIGURE  C-561  - time  historv 


DATA  FT.  » CRMS  CONFIG.  111(74.2) 

10~l  CPMS 


0 500  1000  1500  2000  2500  3000  3600  4000  4500  5000 

10-3  SEC 


FIGURE  C-562  ~ time  historv 


419 


j 


, DATA  PT . « CRMS  CONFIG.  *11(7-4.2) 

10-2  CRMS 


FIGURE  C-563  - time  history 


_ DATA  PT . * CFNS  CONFIG.  * 11  ( 7-4.2 ) 

10~3  CFNS  SQR/HZ 


FIGURE  C-564  -poijer  spectral  density  plot 


420 


DEi 


10_1  CFNS-h^D  'HZ 


X0-2  HZ  LOO  MAGNITUDE 

FIGURE  C-565  -cross  power  spectrum  plot 


DATAPT.ICFNS  CONFIG. *11(74.1  ) 

10"1  CFNS 


n 


« 


421 


e 500  1000  1500  £000  2500  3000  3500  4000  4500  5000 

10'3  SEC 

FIGURE  C-572  - tihe  htstorv 


1250 


9 . 76 

10~2  HZ  LOO  MAGNITUDE 


FIGURE  C-575  -CROSS  POUER  SPECTRUM  PLOT 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10'3  SEC 


FIGURE  C-576  - time  history 


A 


^ t/i-kunj*-*  k iu  u 4.  tn  c 


DATAPT.lCFNS  CONFIG. » 1 1 < 7S. 1 ) 

4 CFNS  SQR/'HZ 


9.76  1202 

10' 2 HZ  LOG 

FIGURE  C-580  _P0UER  spectral  densitv  plot 

428 


J 


DEQ 


DATA  PT. « CFNS-h/'D  CONFIG,  ill  (76. 1 ) 


10-1  CFNS-h/D  'H2 


... 

.... 

a 

... 

B 

s: 

_ . 

— 

— 

— 

- - 

— 

— 



— 

— 

— 

— 

a 

— 

__ 

— - 

— 

— 

— 

— 

— 

— 

i 

J 

— 

— 

~ 

— 

mmmmi 

■ 

— ■ 

— 

— 

— 

— 



— 

a 

’ 

s 

■ 

■ 

~ 

■■■■■■  i 
— ■! 
■1 

S 

— 

““ 

— 

— 



■■■■■■■■■■■ 

■ Ml 

m 

~ 

z 

z 

9.76  1350 

10-2  hz  log  MAGNITUDE 


FIGURE  C-581  -CROSS  POWER  SPECTRUM  PLOT 


_ DATA  PT . t CFNS  CONFIG. « 11 (80. 1 ) 

10~2  CFNS 


FIGURE  C-582  - time  history 


429 


~ — ■ — ' — ■ — 1 ' — ' — ■ — ■ — ■-»  I 

9*76  1250 

10-2  HZ  LOG  MAGNITUDE 

FIGURE  C-585 -CROSS  POUER  SPECTRUM  PLOT 


DATA  PT . * CFNS  CONFIG.  111(80.4) 

10" 1 CFNS 


0 S00  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-586  - time  historv 


J 


431 


f 


10* 1 CPUS 

1 .o  


DATA  PT.  I CPMS 


CONFIG. <11(80.4) 


0 5M  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~3  SEC 

FIGURE  C-587  - time  history 


10-3  CPMS  SQR/'HZ 
5.0  -■  i — 11 


DATA  PT. « CPMS 


CONFIG. 111(80.4) 


1.0  + 


.0  ^ 1 1 1 1 — l-  1.-4  -H L4J 1 

9.75 

10  "2  HZ  L or. 

FIGURE  C-588  - pouer  spectral  density  plot 


A 


DATA  PT.i  CPMS-PITCH  CONFIG. 1 11 (80.4 ) 


10_1  CPMS-DEGREES  ✓HZ 


10“2  HZ  LOG  MAGNITUDE 

FIGURE  C-589  -CROSS  POU£R  SPECTRUM  plot 

DATA  PT . I CFNS  CONFIG. » 1 1 < 80. S ) 

10-1  CFNS 


FIGURE  C-590  - time  history 


433 


© IS> 


DEG 


DATA  PT.  I CPMS-PITCH  CONFIG. >11(80. 6) 


ISO 

135 

90 

45 

0 

-45 


-90 

-135 

-180 

9 


10  ® 
2.0 
1.8 
1 .6 
1.4 
1.2 
1.0 
.8 
.6 
.4 
.2 
.0 
9 


1 

.76 

10-2  HZ  LOG 
CPMS-DEGREES  /HZ 


2E 


1250 


PHASE 


76 

10-2  HZ  LOG 


1250 


MAGNITUDE 

FIGURE  C-605  -CROSS  POUER  SPECTRUM  PLOT 


_ DATA  PT . I CFNS  CONFIG.  * 11  (94.2 ) 

10-2  CFNS 


441 


<0  ® 


AA2 


HZ  LOG 


MAGNITUDE 

FIGURE  C-610  -CROSS  POUER  SPECTRUM  PLOT 


443 


10 


-3 


SEC 


FIGURE  C-611  - TIME  HISTORV 


ro  c 


CFNS 


SQR/H2 


DATA  PT.l  CFNS 


CONFIG. <11(94.3) 


10-3 


5.0 
•4.5 
•4.0 

3.5 

3.0 

2.5 

2.0 

1.5 

1.0 

.5 

.O 

9.76  1202 

10  2 HZ  LOG 

FIGURE  C-613  -PoueR  spectral  density  plot 


SGR/'HZ 


DATA  PT.l  CANS 


CONFIG.  <11(9-4.3) 


1.4 


1.2 


1.0-1 

.8  J 


9.76 

10 


-2 


1202 


HZ  LOG 

FIGURE  C-614  -pouer  spectral  density  plot 


445 


DATA  PT.  I CRMS  CONFIG.  >11(94. 4 > 


10~2  CRMS 


DATA  PT . I CFNS  CONFIG.  <11(94.4  ) 


LO'2  CFNS  SGR/HZ 


10  2 HZ  LOG 

FIGURE  C-618  -pouer  spectral  density  plot 


447 


, DATA  PT . I CRMS  CONFIG .»  11  (94. 4 ) 

10~**  CRMS  SQR/HZ 


10  2 HZ  LOG 

FIGURE  C-619  -power  spectral  densitv  plot 


DEG 


DATA  PT . I CRMS-ROLL  CONFIG.  >11(94.4) 


180 

135 

90 

45 

0 

-45 

-90 

-135 

-180 

9 

10_1 

5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0 
t.S 
1 .0 

.5 

.0 

9. 




— 

— 

— 

— 

immm 

— 

— 

"" 

— 

— 

■ ■i 

_____ 

— 

■ 

c 

Ira 

■ n 

— 1 

— 

— - 

— 

— 

— 

— H — 

" “* 

.76 

10~2  HZ  LOG 
CRMS-DEGREES  /HZ 


PHASE 


1250 


I 


76 

10-2  HZ  LOG  MAGNITUDE 

FIGURE  C-620  -cross  power  spectrum  plot 


1250 


448 


DATAPT.ICFN9  CONFIG.  *11  (96.2  ) 


MRifiSiWSNI^Ylill 


0 500  1000  1500  8000  8500  3000  3500  4000  4500  5000 

io  sec  FIGURE  C-622  - tine  history 


449 


® 0) 


450 


FIGURE  C-625  -CROSS  pouer  spectrum  plot 


451 


10~2  CRMS 
1*0  -| 


DATA  PT . « CRMS 


CONFIG.  UK96.4) 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

io  3 sec 

FIGURE  C-627  - Tine  history 


10“ J CFNS  SQR/HZ 


DATA  PT.  I CFNS 


CONFIQ. >11(96.4) 


II 

III! 


II 


.0-*t I 1 1 1 — 1— I— U4-I 1 1 

9.76 

10' 2 HZ  LOG 

FIGURE  C-628  -poucr  spcctral  dcnsity  plot 


452 


<o  ® 


.76 

10  2 HZ  LOG 

FIGURE  C-634 -POWER  SPECTRAL  DENSITY  PLOT 

455 


1 80S 


A 


10"3  SEC 

FIGURE  C-636  - time  historv 


456 


10 


,-s 


DATA  PT.I  CFNS 


CFNS 


CONFIG.:  12 
RUN  NO.:  (140.2) 


457 


CPUS 


DATA  PT.  « CPfIS 


CONFIG.:  12 
RUN  NO.:  (140.2) 


10 


,-l 


e 600  1000  1600  8000  8600  3000  3600  4000  4600  6000 


10“3  SEC 

FIGURE  C-640  - TIME  HI9T0RV 


458 


DATA  PT.  I CFNS-h'D 


CONFIG.:  12 
RUN  NO.:  (140.2) 


IV1IIIIIIHIII 
liilllMf  II 


0.76 

io-e 


HZ  LOQ 


CFNS-h^D  /'HZ 


9.76 

ie-2 


HZ  UOO 


MAGNITUDE 

FIGURE  C-641  -CROSS  POUER  SPECTRUM  PLOT 

DATA  PT . • CPNS  CONFIG.:  12 

RUN  NO.:  (140.3) 


FIGURE  C-645  -CROSS  POUER  SPECTRUM  PLOT 


0 600  1000 
10'3  SEC 


1600  2000  2600  3000 

FIGURE  C-646  - TIME  historv 


3600  4000  4600  6000 


461 


0 500  1000  1600  8000  8600  3000  3500  4000  4600  5000 

l©-3  SEC 

FIGURE  C-647  - time  history 

pRTA  PT.I  CRMS  CONFIG  12 


10~“  CRMS 


(140.4) 


10 


i-3 


600 


SEC 


1000  1600  8000  8600  3000 

FIGURE  C-648  - TIME  HISTORY 


3500  4000  4600  5000 


J 


462 


0 600  1000  1600  2000  8600  3000  3600  4000  4500  5000 

10~3  SEC 

FIGURE  C-650  “ TIME  HISTORV 


463 


<s  <u 


0 600  1000  1600  8000  8600  3000 

18  SEC  FIGURE  C-652  - TIME  HISTORY 


3000  3600  4000  4600 


464 


V — I * » ■ » * » » » I w » * , | 

9.76  1256 


10-2  HZ  LOO  PMA8C 

10_1  CFNS-h/D  /HZ 


1 1 1 — l — i t-H *4-*  i 1 — i > ■ i i » | — i 

9.76  1250 


10-2  HZ  LOQ  MAGNITUDE 

FIGURE  C-653  -CROSS  POWER  SPECTRUM  PLOT 

, DATA  PT • I CFN9  CONFIG  12 

10-2  CFNS  ' (143.8) 


5.0 
•4.0 

3.0 

2.0 
1.0 

.0 

-1.0 

-2.0 

-3.0 

-•4.0 

-6.0 


0 500  1000  1600  2000  2603  3000  3600  4000  4500  5000 

10-3  SEC 

FIGURE  C-654  - TIME  HISTORV 


» 


465 


DATA  PT.I  CFNS 


10 


r l 


CFMS 


i CONFIG  12 


(143.3) 


10 


-3 


SEC 


FIGURE  C-657  - TIME  HISTORV 


10 


,-a 


CRMS 


DATA  PT.I  CRM» 


'CONFIG  12 


(143.3) 


467 


10_1  CRMS-DCQRE £8  /HZ 


o.?6  iese 

10-2  HZ  LOO  MAGNITUDE 


FIGURE  C-659  -CROSS  POUER  SPECTRUM  PLOT 


0 S00  1000  1S00  8000  8600  3000  3600  4000  4600  6000 

10“ 3 SEC 

FIGURE  C-660  - TIME  H1ST0RV 


468 


A0-A062  097 


j/NCLASSIFIED 


MCDONNELL  AIRCRAFT  CO  ST  LOUIS  MO  F/G  1/2 

lift  system  induced  aerodynamics  of  v/stol  aircraft  in  a moving— ETC CU) 

SEP  78  J H KAMMAN#  C L HALL  N62269-77-C-0365 

NADC-77-107-30-VOL-2  NL 


I 


10" 1 CFNS 

1.0  t 


DATA  PT.I  CFNS 


CONFIG  13  (133, i > 


-.a  A 


9.76 

10"2  HZ  LOO 
10“2  CFNS-h'D  -'HZ 
2.0 
1.8 


PHASE 


.0 

9.76 

id"2  HZ  LOO 


MAGNITUDE 

FIGURE  C-666 -CROSS  POUER  SPECTRUM  PLOT 


471 


DEG 


10*2  HZ  LOO 
10_l  CENS-h 'D  /HZ 


DATA  FT . I CENS-h'D  tUMHS  IJ  (133.8) 


0 600  1000  1500  2000  2500  3000  3600  4000  4600  6000 

10~3  SEC 

FIGURE  C-669-  TIME  HISTORV 

n,r.  DATA  PT.I  CTNS-h'D  ' CONFIG  13  (133.3) 


90  1 

-136-1-  — 

-180  4 — 

9.76 

10-2 


HZ  LOO 


PHASE 


CFNS-h^O  -'HZ 


9.76 

10"a  HZ  LOG 


MAGNITUDE 

FIGURE  C-670  -CROSS  POUER  SPECTRUM  PLOT 


473 


DAT*  PT . I CRMS-ROLL  CONFIG  13  Uia.8) 


B 


■III 

mini 

[III  Hill 

bum 


9.76 

10~2  HZ  LOO 
l©-1  CRrtS-DEQREES  XHZ 
1.0 


PHASE 


(V  o 


CRMS 


DATA  PT.l  CRMS 


CONFIG  13  013.3) 


DCQ 


DATA  PT.  I CRH9-R0LL 


CONFIG  13013.3) 


o ni 


0 600  1000  1600  8000  8500  3000  3600  4000  4500  6000 

10"3  SEC 

FIGURE  C-681  - TlflE  HISTORY 


DATA  PT . » CAMS  CONFIG  13  (118.4) 

2 CRMS 


479 


lb  & 


FIGURE  C- 683 “CROSS  POUER  SPECTRUM  PLOT 


-l 


CPUS 


DATA  PT.  I CP  NS 


CONFIG  1 3 (114.8) 


480 


9.76 

16 


"2  HZ  LOG 


isse 


MAGNITUDE 


FIGURE  C- 636 -CROSS  POUER  SPECTRUM  PLOT 


481 


* • — ■ — ■ — ’ • I » 

9.76  laso 

10-2  nz  LOG  MAGNITUDE 

FIGURE  C-689 -CROSS  POWER  SPECTRUM  PLOT 


DATA  PT . I CFNS  CONFIG  13  (U4.4) 

10-1  CFNS 


o see  teee  isee  aeee  asee  aeee  ssee  «eee  «see  seee 

10~3  SEC 

FIGURE  C-690-  TIME  HISTORY 


483 


DEG 


DATA  PT . » CFNS-h/'D  CONFIG. * 14< ISi . 1 > 


o a 


•76  1250 

10"2  HZ  LOO  MAGNITUDE 


FIGURE  C-698 -cross  pouer  spectrum  plot 


487 


o OT 


488 


DATAPT.lCFNS  CONFIG. *14(154.1 ) 

10~l  CFNS 


FIGURE  C- 705  - time  historv 


, DATA  PT.  * CPUS  CONFIG.  U4US4.1  ) 

10" 1 cpns 


B 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

9 

H 

B 

KWj 

9 

in 

IW 

9 

I'M'] 

SKI 

Kft 

svn 

mim 

9 

|W 

9 

KM 

i 

i 

Bjfl 

1 

II 

MM 

MM 

mam  ■ 

KM 

Km 

M 

■i 

MB 

0 500  i000  1500  2000  2500  3000  3500  4000  4500  5000 

10" 3 SEC 

FIGURE  C-706  " time  historv 


A 


491 


DEG 


DATA  PT.  J CPMS-PITCH  CONFIG . 1 14< 164 . 1 ) 


k 


DATAPT.ICFNS  CONFIG. >14(156.2) 

io- 1 crrts 


0 500  1000  1500  2000  2500  3000  3600  4000  4500  5000 

10" 3 SEC 

FIGURE  C- 71 4 - TIME  HISTORY 


495 


FIGURE  C- 71 5 - time  historv 


= DATA  PT.«  CRMS  CONFIG.  114(145.1  ) 

10-2  CRMS 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C- 71 6 - time  historv 


496 


tn  & 


497 


9.76 


1250 


10 


-2 


HZ  LOG 


MAGNITUDE 


FIGURE  C - 721  -CROSS  POWER  SPECTRUM  PLOT 


DATPPT.ICFNS  CONFIG. >14(147.2) 

ic~<2  ctns 


0 500  1000  1500  2000  2See  3000  3600  4000  4500  5000 


FIGURE  C-7c^  - time  historv 


® a 


0 500  1000  1500  2000  2500  3000  3500  <4000  4500  5000 

10-3  SEC 

FIGURE  C- 723  - time  historv 


DATA  PT . t CRMS  CONFIG. 1 14< 147.2 ) 

1CT4  CRMS  SOR/HZ 


.76  1202 

10"2  HZ  LOG 


FIGURE  C- 724  -POUER  SPECTRAL  density  plot 


500 


® a 


ie~a 
i .o 


CRMS 


DATA  PT.i  CRMS 


CONFIG. 114(147.3) 


10" 4 CRMS  SQR/HZ 


DATA  PT.«  CRMS  CONFIG. I 14( 147.3 ) 


10“2  HZ  LOG 

FIGURE  C-728-POUER  SPECTRAL  DENSITY  PLOT 


502 


500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

SEC 

FIGURE  C-73U-  time  history 


® 0) 


CRMS 


DAT ft  PT . » CRMS 


CONFIG. 114(147.4) 


10 


-a 


10 


-4 


FIGURE  C-731  - time  historv 

DATA  PT.  I CRMS 


CONFIG. <14(147.4) 


CRMS 


SQR^HZ 


1.0 

.9 

.8 

.7 

.6 

.5 

.4 

.3 

.2 

. 1 


— 

— 

'■IB 

... 

- 

- 

r 

- 

• 

.76 

10-2  HZ  LOG 

FIGURE  C- 732  -pouer  spectral  density  plot 


1202 


504 


DEG 


DATA  PT.  i CRMS-ROLL  CONFIG. « 14( 147.4 ) 


<0  ® 


HZ  LOG  MAGNITUDE 

FIGURE  C- 736  -cross  pouer  spectrum  plot 


506 


$ 2 « g 


DEQ 


DATA  PT . i CFNS-h^D  CONFIO. >2( 193.8 ) 


508 


OF  NS  MR/'HZ 


DATA  PT. « CFN3 


CONFIG. <8(194.2) 


10 


i—4 


10-3  HZ  LOG 

FIGURE  C- 74 1 - POUER  SPECTRAL  DENS I TV  PLOT 


DEG 


DATA  PT . » CFNS-h-'D  CONFIO.  >8(194.2) 


180 
135 
90 
45 
0 
-45 
-90 
-135 
-180 

9.78  1850 

10-e  HZ  LOQ  PHASE 

10~2  CFNS-h/'D  /'HZ 


1 

■■ 

■ 

■ 

g 

ii 

■ 

■HI 

IHH 

■ 

1 

■ 

■ 

■ 

■ 

! 

■ 

■ 

MM 

■h 

■ 

1 

E 

■ 

■ 

■ 

■ 

Ii 

\wm 

HI 

■ 

1 

■ 1 

BE 

■ 

B 

■ 

■ 

II 

IHI 

■ 

1 

■ 

■ 

H 

■ 

■ 

■■mi 

1111: 

i 

III 

■ ■ 

■ 

Ml 

■ 

■ 

■ii 

■ III 

II 

■ ■ 

■ 

■ 

■ 

■ 

Ml 

| ■ 

■1 

■ 

M 

1©“2  HZ  LOG  MAGNITUDE 


FIGURE  C- 742  -CROSS  POUER  SPECTRUM  PLOT 


509 


DEG 


DATA  PT.l  CFNS-h/'D  CONFIG.  I8<  1*4.1 ) 


10 


-3 


500 

SEC 


1000  1500  2000  2500  3000 

FIGURE  C- 746  - time  HISTORV 


3500  4000  4500 


5000 


511 


9.76 

10-2  HZ  LOO 


MAGNITUDE 


1250 


FIGURE  C-743  -CROSS  POUER  SPECTRUM  PLOT 


512 


DEO 


DATA  PT . » CFNS-h^D  CONFIO.  i2(Ml  .8  ) 


FIGURE  C- 752  - time  history 


5U 


.76 

10~2  HZ  LOG 


1802 


FIGURE  C-753 


POUER  SPECTRAL  DENS I TV  PLOT 


FIGURE  c- 754  “ CROSS  PO(JER  SPECTRUM  PLOT 


515 


IV  c- 


516 


f: 


DATA  PT.  » CPMS-PITCH  CONFIG. »2<196. 2 ) 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-760  - tine  history 


i 


518 


10” 1 
1.0 


cfns 


DATA  PT.  » CFNS 


CONFIG. 12(184.1  ) 


DATA  PT . I CAMS  COHFIO. 18(184.1 ) 

10~« 


• i > i » i i i i i 1 1 i — 

O 200  440  6M  808  1888  1CM  1488  IBM  18M  8888  8888  8488 

10~3  SCC 


FIGURE  C-7b4  - TIME  HISTORY 


520 


0 S00  1000  1500  2000  2600  3000  3500  4000  4500  5000 

10“3  SEC 

FIGURE  C- 767  - Tine  history 


DATA  PT.l  owns 


CONFIG. *2(106.1) 


^■nri 
mmvsM 


0 200  460  600  800  1000  1200  1400  1600  1 

10"3  SEC 

FIGURE  C-76b  - TIME  HISTORY 


8200  2400 


522 


IO  o 


DEO 


DPT*  PT.  » CFN6-  RO U.  CONFIG.  •«(  186.  I ) 


9.76 

1* 


"2  HZ  LOG 


MAGNITUDE 


1250 


FIGURE  C-771  - CROSS  POWER  SPECTRUM  PLOT 


0 500  1000  1S00  2000  2500  3000  3600  4000  4500  5000 

10-3  SEC 

FIGURE  C- 772  - time  historv 


524 


DATA  PT.  I CRMS  CONFIG.  «2(  186.2  ) 


.8-4 


ummmmmfsmimm 

HMIVilHUHlMi 


0 200  400  600  800  1000  1200  1400  1600  1800  2000  8200  2400 

io'3  sec 

FIGURE  C- 773  - TIME  HISTORY 


.0-4  CRMS  SQR/HZ 
1*0  ti 1 


DATA  PT. « CRMS  CONFIG. *2  (186.2) 


s: 

■i 


9.76 

10'  2 HZ  LOG 

FIGURE  C- 774  - pouer  spectral  density  plot 


DEG 


DAT*  PT.«  CRMS^ROLL 


CONFIG. *2(186.3) 


DATA  PT.  I CRMS  CONFIG.  «2<  180. 1 ) 


10-6  CRP1S  SQR/'HZ 


V -I  • * • ’ ’ • ■ I ■ ' ■ • ■ • 1 

0.76  1262 

JO"3  HZ  LOG 

FIGURE  C-7C4  -POUER  SPECTRAL  DENSITY  PLOT 


I 

A 


530 


0 500  1000  1600  2000  2500  3000  3500  4000  4500  5000 


10 


-3 


SEC 


FIGURE  C- 736  - tipie  historv 


531 


532 


DATA  PT.  I CTNS-h^D  COrTIO.  «8(  1«7. 1 ) 


■ ■II 

■ ■ill 

■ ■III 

■■IS£T 


9.76 

ie~e  HZ  LOO 

l®-2  CFHS-K/D  ✓HZ 
5.® 


0-2  HZ  LOG 

PHASE 

CRMS-DEGREES^HZ 

HZ  LOO  MAGNITUDE 

FIGURE  C-792  - cross  pouer  spectrum  plot 


© 260  400  600  800  1000  1200  1400  1600  1800  2000  8200  2400 

10~3  sec 


FIGURE  C- 795  - time  HISTORY 


, DATA  AT . » CFNS  CONFIG.  *2(187.2) 

10"3  CFNS  6QA/HZ 


t \J  O 


9.76 


-2 


HZ  LOO 


MAGNITUDE 


1250 


FIGURE.  C-79J  - CROSS  POUER  SPECTRUM  PLOT 


537 


DEG, 


DATA  PT . l CRMS/ROLL 


CONFIG. 12(187.2) 


|k 


9.76  1250 

10-2  HZ  LOG  PHASE 

10_1  CHMS-DEGREES/HZ 


FIGURE  C- 799  _ CROSS  POUER  SPECTRUM  plot 


DATA  PT . l CFNS  CONFIG. I2( 187. 3 ) 

10-1  CFNS 


FIGURE  C-330  - TIME  HISTORY 


538 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C- 301  - TifiE  historv 


, DATAPT.ICW1S  COMF 10.12(187.3) 

10-2 


539 


Id 


CFNS 


SOR/HZ 


DATA  PT.I  CFNS 


CONFIG. 22  (314.1) 


IA  O Id  S A 


9.76  1302 

10  2 HZ  LOG 

FIGURE  C-817-  POUER  SPECTRAL  DENSITY  PLOT 


10  © 


CFNS 


DATA  PT.  « CFNS 


CONFIG. »a<206.3) 


10-^ 


0 500  1000  1600  2000  2600  3000  3600  4000  4500  5000 

10"3  SEC 

FIGURE  C -825  - Ti  ie  history 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C-828  - time  historv 


552 


O 0 J 


DATA  PT.«  CRMS 


CONFIG. 131(810.2) 


.8 

.6 


\. 

i 

A 

Mil 

Hffl 

mm 

in 


0 200  400  600  800  1000  1200  1400  1600  1800  2000  2200  2400 

10-3  S£C 

FIGURE  C-829  - TIME  HI9T0RV 


CRMS  SQR/HZ 

• 0 Ti 1 


DATA  PT . l CRMS 


CONFIG. »2l  (210.2) 


9.70 

U * Mj  LOG 

•I  ,„HL  C-..J0-  POUER  SPECTRAL  DENS  I TV  PLOT 


dec; 


DATA  PT.  » CRMS 'ROLL  CONFIG . >21 <212.2 > 


llll 


,0-2  HZ  LOG 

PHASE 

CKflS-DEGREES'HZ 

HZ  LOG  MAGNITUDE 

FIGURE  G-835  _ CROSS  POUER  SPECTRUM  PLOT 

DATA  PT.  « CFNS  C 


CONFIG. >21 (212 . 3 ) 


IIWWWWHlIIIMBMillMBWMBliBilMWW 


o see  leee  isee  2eee  2see  aeee  35ee  4eee  4see  seee 

10"3  SEC 

FIGURE  C-836  - time  history 


556 


-135  4 
-180  4 


9. 76  1250 

10~2  HZ  LOG  PHASE 


lo-2  HZ  LOG  MAGNITUDE 

FIGURE  C-839  - CROSS  POUER  SPECTRUM  PLOT 

DATA  PT . » CFNS  CONFIG . »21 C208 . 2 > 

10~2  CFNS 


FIGURE  C-b40  - time  historv 


558 


r 


, DATA  PT.l  CRftS  CONFIG.  *21008.2) 

10~3 


0 200  400  600  860  1000  1200  1-400  1600  1800  2000  2200  2-400 

10-3  SEC 

FIGURE  C -84 1 - Tine  historv 


Devi 


DATA  PT.  * CRTtS^ROLL  CONEIO. *21 (208.2 > 


0 500  1000  1500  2000  2500  3000  3600  4000  4500  5000 

10" 3 SEC 

FIGURE  C-844  - TIME  HI9T0RV 


560 


ID  ® 


500  1000  1600  £000  8600  3000  3600  4000  4500  5000 


FIGURE  C-846  - TIME  HISTORV 


lOS^MUiwot^nio 


ISO 

13S 

90 


DATA  PT.  I CFNS-h^D  CONFIG.  «4<933. 2 ) 


oec 


.76  1250 

10"2  HZ  LOO  MAGNITUDE 


FIGURE  C-847 


10 


-1 


CFNS 


-CROSS  POWER  SPECTRUM  PLOT 

DATA  PT.  I CFNS  CONFIG.  I4C 933.3 ) 


3 


562 


9.76 

l«-2  HZ  LOO 


ie~B  CFNS 


MAGNITUDE 

FIGURE  C-849  -CROSS  POWER  SPECTRUM  PLOT 

DATA  PT.  I CFNS  CONFIG. *4(939. 1 ) 


© IA  © 9 


.76 

10"2  HZ  LOO 


iO“2  CPNS 
5.0 


MAGNITUDE 

FIGURE  C -obi  -CROSS  POWER  SPECTRUM  PLOT 

DATA  PT . « CFNS  CONPIO.Mt 


1250 


930.8) 


4.0 
3.9 

2.0 
1.0 

.0 

-1.0 

-2.0 

-3.0 

—4.0 

-6.0 


T 


0 500  lOOO  1600  8000  8600 

lO-3  SEC 

FIGURE  C-bb2  - TIME  HISTORY 


564 


o ® 


HZ  LOQ  PHASe 

-h/D  /HZ 


.76  1350 

l®-2  HZ  LOO  MAGNITUDE 


FIGURE  C-853  -CROSS  POUER  SPECTRUM  PLOT 

DATA  PT . * CPNS  CONFIG.  *4(935- 2) 

10-1  CFNS 


0 500  1000  1600  e000  8600  3000  3600  4000  4500  50OO 


FIGURE  C-&54  - TIME  HISTORY 

565 


« a 


0 S00  1000  1B00  S000  8S00  3000 

FIGURE  C-855  - TIME  HISTORY 
DATA  PT.  t CRMS 


10~t’  CRMS 
1.0-ti 


SQR/HZ 


3500  4000  4500  5000 


CONFIG. 14(935.3) 


.76 

1©“2  HZ  LOO 


FIGURE  C-856  -POWER  SPECTRAL  DENSITY  PLOT 


AD-A062  097  MCDONNELL  AIRCRAFT  CO  ST  LOUIS  MO  F/G  1/2 

lift  system  induced  aerodynamics  of  v/stol  aircraft  in  a moving— etc <u> 

SEP  78  J H KAMMAN.  C L HALL  N62269-77-C-0365 

Unclassified  nadc-77-io7-30-vol-2  nl 


liWH 

fiiiriiiia 

1 'j  1 

******  •+ 

1 , 

*4062097 

a 

— 

•*« 

fiiajM 

I'T'ilM 

mm 

Nil 

1 4*4 

' i 

w*-Us- 

• »• 

Hiijw 

iTiiira 

1 j4W 

ila; 

\fMAi 

jnf  s 

\ i *t« 

i 1 1 

i mm 

— 

J 

YYYYW“ 

1 1 i% 

J 4 . 

1 

— 

— 

— 

— 

— * — 

] 4#i 

,U  I 

1 1 

n 

i m i 

1 iiftUB. 

i ml  ' 

0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

io"3  sec 

FIGURE  C-858  - time  historv 


567 


9.76  1302 

1 q--2  LOG 

FIGURE  C-859  - POUER  SPECTRAL  DENSITY  PLOT 


® 01 


10-1  CFNS 
5.0 


DATA  PT.  * CFNS 


CONFIG. *3(228.3) 


— 

— 

— 

h/Jje 

» 1 

1 1 

• I 

17  l- 

— “ — 

\bv 

'V 

"V 

'V 

•"v 

A/ 

"A/ 

A/ 

V V 

V 

V 

V 

V 

V 

V 

V 

V 

— 

4 ... 

3.0 

2.0 
1 .0 

.0 

-1.0 

-2.0 

-3.0 

-4.0 
— S . 0 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-867  - time  history 


DATA  PT . I CFAS  CONFIG.  *3(228. 3 ) 


572 


0 500  1000  1600  3000  2500  3000  3500  4000  4500  5000 

10~3  SEC 


FIGURE  C-870  - time  historv 


573 


9.76  1202 

10" 2 HZ  LOG 

FIGURE  C-871  “ POWER  SPECTRAL  DENSITY  PLOT 


DEG 


DATA  PT . « CFNS-h/D  CONF I G . « 3 ( 228 . 3 ) 


5 


-1.0 


0 500 

10~3  SEC 


1000  1500  2000  2500  3000 

FIGURE  C-875  - time  historv 


3500 


4000  4500  5000 


to-s  cvns 


DATAPT.lCVnS  CONFIG.  >3(228.4  ) 


£.0 

1.6 

1.2 

.8 


FIGURE  C-876  - Tine  historv 


576 


L0_1  CFNS  SQR/HZ 

2.0  ~p ■ 1 1 


DATA  PT. » CFNS 


CONFIG. 13(228.4) 


.8  H 


.4+ 


• 3+ 4— 


HZ  LOG 

FIGURE  C-877  - POUER  SPECTRAL  DENSITY  PLOT 


DATA  PT.  I CFNS-h/D  CONF IG . « 3< 228 . 


.76 

10_a  H2  LOG 
CFNS-h/D  /HZ 


PHASE 


.76 

10-a  HZ  LOG 


MAGNITUDE 

FIGURE  C-878  -CROSS  pouer  spectrum  plot 


w 


DATA  PT.  » CFNS  CONFIG.  » 3C  235 . 2 ) 

10" 1 CFNS 


FIGURE  C-879  - time  history 


13““  CFNS  SORs  HZ 


DATA  PT.  l CFNS  CONFIQ.  *3(236.2) 


5.0 

4.5 

4.0 

3.5 

3.0 

2.5 


2.0 

1.5 

1.0  

.0 l— 

9.76 

10‘  2 HZ  LOG 

FIGURE  C-880  - 


1202 


POUER  SPECTRAL  DENSITY  PLOT 


578 


(0  ® 


HZ  log  magnitude 

FIGURE  C-887 -cross  pouer  spectrum  plot 


9.76 
iO'  2 


1203 


HZ  LOG 

FIGURE  C-389 


POUER  SPECTRAL  DENS I TV  PLOT 


-13S-| 

-180  | 

9.76 

10-2  HZ  LOG 
10  1 CFNS-h/D  /HZ 


SB 


0 

S.76 

10-2  HZ  LOG 


PHASE 


: 


is::::: 

■SS8S! 


!■■■ 


MAGNITUDE 

FIGURE  C-39G -cross  pouer  spectrum  plot 


! 


DATA  PT.  I CFNS  CONFIG.  13(244 .2 ) 

10-a  CFNS 

c 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-891  - tine  historv 


, DATA  PT.  I CFNS  CONFIG.  0(244.2) 

10~3  CFNS  8QR/HZ 


584 


Cf  No  SQfi/HZ 


DATA  PT.t  CFNS 


CONFIG. 13(244.3) 


k 


DATA  PT.  « CPUS 


CONFIG. 13(271 .3) 


FIGURE  C-90I  - TIME  HISTORY 


.76 

10-ci  HZ  LOG 
CPMS-DEGREES  ^HZ 


PHASE 


MS-PITCH  CONUG.  *3(271.3) 

i m 

■■■III 

mi  ■ 

■■■■aai 

||H  a 

■■■■aai 

ilia  a 

■■am 

HUB 

■■■■■■i 

I IIIBB 

■■■■■ii 



iiibh 

■■■■■ii 

— 

■■■■■■■i 

rr 


HZ  LOG  MAGNITUDE 

FIGURE  C-902  -cross  pouer  spectrum  plot 


FIGURE  C-903-  time  history 

DRTA  PT . * CPUS  CONFIG.  «3(2?3. 2) 


10" 1 CPMS 


590 


mmmm 


DATA  PT.  J CPMS-PITCH  CONF IG . » 3(373 . 2 ) 


MAGNITUDE 

FIGURE  C-905 -cross  pouer  spectrum  plot 


DATA  PT.  i CFNS 


CONFIG. «3ia?8.e ) 


FIGURE  C-906  - time  history 


0-2  HZ  LOG 

PHASE 

CPMS-DEGREES  /HZ 

CRMS 


SQR'HZ 


DATA  PT.  I CRMS 


CONFIG. *3(230.3 ) 


1.0 

.9 

.8 

.7 

.6 


J 

- - 

■ 

■ 

... 

■ 

■ 

■ 

■ 

■ 

r 

j 

L 

n 

.4 

.3 

.2 

.1 

.0 


9.76 

10~2  HZ  LOG 

FIGURE  C-911  - POUER  SPECTRAL  DENSITY  PLOT 


1202 


DATA  PT.  » CRMS-ROLL  CONFIG . 1 3C 230 . 3 ) 


10-2  HZ  LOG  PHASE 

10-1  CRMS-DEGREES  ✓HZ 


10_S  HZ  LOG  MAGNITUDE 

FIGURE  C-912-CROSS  pouer  spectrum  plot 


594 


<n  o 


<0  ^ 


.0“c  CRMS 


SQR/HZ 


DATA  PT.  t CRMS 


CONFIG. 13(243.2 ) 


0 500  1000  1500  3000  3500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C - 92 5 - time  history 


9.76  1202 

102  HZ  LOO 

FIGURE  C-926-  pouer  spectral  density  plot 


DEG 


DATA  PT.  I CFNS-h/D  CONFIG.  1 3(235. 1 ) 


i 


io“ 1 orris 


DATAPT.lCFNS  CONFIG.  <3(269. 2) 


io_l  cphs 


DATA  PT.  I CPMS  CONFIG.  13(269.2) 


' 


4 ; 


604 


606 


DATA  PT.  I CFNS 


CONFIG- »3(271.2) 


500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

sec 

FIGURE  C-940  - TIME  history 


10  Si 


HZ  LOG  MAGNITUDE 

FIGURE  C-942  -cross  pouer  spectrum  plot 

609 


o if)  t ^ n n 


MAGNITUDE 

FIGURE  C-946  -cross  pouer  spectrum  plot 


l«d-  1 

2.0 


1.6 

1.2 


.8 


.4 


.0 


-.A 


-.8 


-1.2 


-1.6 
-2.0 

0 50O  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-947  - TIME  history 


_ DATA  PT . l CRF13  CONFIG. *3(234. 1 ) 

10-2  CRffS 

1.0  1 . , , . .. 


-.6 


-.8 


-1.0  H 1 1 1 1 1 1 1 1 1 H 

0 S00  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-948  “ time  history 


DATA  PT.»  CFNS  CONFIG.  *3(234. 1 ) 

CFNS 


1 

| | 

| | 

■1 

■ 

■| 

■ 

■ 

Hi 

HI 

M 

m 

m 

m 

m 

as 

m 

m 

as 

ass 

■ 

m 

S 

I | 

■ 

■ 

I | 

612 


ie_1 

2.0 

1 .6 

1.2 

.8 

.4 

.0 

-.4 

-.8 

-1.2 

-1.6 

-2.0 

10_a 

1.0 


.6 

.4 

.2 
.0 
-.2 

-.4 
-.6 
-.8 
-1.0 

0 600  1000  1600  2000  2500  3000  3500  4000  4500  5000 

j0*3  SEC 

FIGURE  C-952 - time  historv 


CFNS 


DATA  PT . I CFN9  CONFIG.  *3(234. 3 ) 


Y * () 


m 


\An^\A/^V4VV\/WVA/ 


0 500  1000  1500  2000  2500  3000  35O0  4000  4500  5000 

10-3  SEC 

FIGURE  C-951  - TIME  HISTORY 


614 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10  SE°  FIGURE  C-955  - tihe  historv 


500  1000  1500  2000  2500  3000  3500  4000  4500  5000 


FIGURE  C-956  - time  historv 


616 


to  ® 


<S>  l/>  T 


1 CFNS-h/D  /HZ 


FIGURE  C-960  -cross  pouer  spectrum  plot 


618 


10‘ 


500 

SEC 


1000  1600  2000  2500  3000  3500 

FIGURE  C-962  - time  history 


4000  4500  5000 


I 


619 


<C  © 


620 


9.7S 


1202 


102  HZ  LOG 


FIGURE  C-965  * power  spectral  density  plot 


DEG 


DATA  PT . t CFNS-h'D  CONF IG. » 31 236 . 2 ) 


HZ  LOG 

FIGURE  C-970  - POUER  SPECTRAL  DENSITY  PLOT 


10 


-a 


09ns 


DATA  PT . « CRMS 


CONFIG. «3(279.2) 


io~l  cphs 

a.o  

1.6 


DATA  PT.t  CPHS 


CONFIG. <3(279.3 ) 


0 200  400  600  860  1000  1200  1400  1600  1800  2000 

lo  sec  FIGURE  C-980  - tine  historv 


FIGURE  C-962  - TiriE  historv 


I-.J9 


0 200  400  600  800  1000  1200  1400  1600  1800  2000 


10 


-2 


SEC 


FIGURE  C-984  - tine  historv 


A 


630 


DEG 


DATA  PT . * CFNS— h/D  CONFIG. i 3 ( B7B. 4 ) 


e see  400  £00  800  1000  1800  1400  1600  1800  8000 

10-2  SEC 

FIGURE  C-988  - time  historv 


632 


-a. e-l 1 1 1 1 1 1 1 1 -4 4--! 

0 200  400  600  800  1000  1200  1400  1600  1800  20OO 

10"£  SEC 

FIGURE  C-990  - time  history 


633 


10“ 1 cpns 


DATA  PT.  « CPflS 


CONFIG. > 3 ( 280 . 3 ) 


0 200  400  600  800  1000  1200  1400  1600  1800  2000 

10~2  SEC 

FIGURE  C -992  - tine  history 


634 


ru  o 


DATA  PT.  « CPflS 


CONFIG. 13(280.4) 


0 200  400  600  800  1000  1200  1400  1600  1800  2000 

10  sec  FIGURE  C-9S5  - time  historv 


10_<=  CRMS 


DATA  PT . t CRMS  CONFIG.  13(280. 4 ) 


0 200  400  600  800  1000  1200  1400  1600  1800  2000 

10-2  SEC 

FIGURE  C-996  - time  historv 


in  s» 


9.76  1250 

10-2  HZ  LOG  MAGNITUDE 

FIGURE  C-l 000 -cross  pouer  spectrum  plot 


638 


9.76 

10-2 


ia»a 


HZ  LOG 

FIGURE  C - 1 002  " POUER  SPECTRAL  LtNSITV  PLOT 


639 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~3  sec 

FIGURE  C- 1 004  - time  historv 


640 


641 


10_s  HZ  LOG  PHASE 

10  0 CFNS-h/D  /HZ 


1.0 
.9 
.8 
.7 
.6 
.S 
.•5 
.3 
.2 
. 1 
.0 

9.76  1550 

10"2  HZ  LOG  MAGNITUDE 

FIGURE  C-1018  -cross  pouer  spectrum  plot 


Hi 

HI 

n 

Hnm 

hhi 

an 

Hi 

H 

r 

Hi 

■H 

■hh 

■H 

Hi 

hhhh 

1 ■ 

i 

Hi 

H 

H 

Hi 

■ ■ 

■ 

HI 

Hi 

hhh 

Hi 

Hi 

HI 

H 

H 

Hi 

H ■ ■ 

■ 

■ 

JJ 

■ ■ 

■H 

■ 

■ 

H 

Hi 

■ 

■ a i 

HI 

B 

■ 

■ 

1 

H 

■ 

H 

■ 

■■ 

■j 

jgjjjgjH 

wm 

■■ 

Hj 

H 

5 

HI 

■ HI 

■MB 

iHH 

hi 

Jjj 

1 

H 

HB 

— 

1 

Hi 

— 

1— 

1 

H 

H 

Hi 

647 


DEG 


DATA  PT.  « CFNS-h^D  CONFIG .» 3( 262 . 2 ) 


® <r> 


DATA  PT.I  CFNS 


CONFIG. 0(282.3) 


CFNS  SQR^HZ 


S.76  1250 

10“ 2 HZ  LOG  NAGNITUDE 


FIGURE  C- 1 027  -cross  pouer  spectruh  plot 

DATPPT.ICFNS  CONFIG. »3<254. 1 ) 

10~2  CFNS 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 


c » 


10~3  SEC 

FIGURE  C-1031  - time  historv 


ivT-‘  CFNS 
S.O  


6QR/HZ 


DATA  PT . I CFNS 


CONFIG. 13(248.8) 


9.76 

iO'2  HZ  LOG 

FIGURE  C-1035-  POUER  spectral  densitv  plot 


DATA  PT.  « CFNS-h/D  CONFIG .» 3(248.2 ) 


O 01 


10  ° CFNS 

1 .0  -! 


DATA  PT.  » CFNS 


CONFIG. i 3 ( 548.3 ) 


il/J;  . = d| 


-.a 


r ^ 


iJ"*5  HZ  LOG 


FIGURE  C-103U  - POUER  SPECTRAL  density  plot 


DEG 


DAT ft  PT  . « CFNS-h/D  C0NF I Q . » 3 < 248 . 3 ) 


10-2  HZ  LOG  PHASE 

10  9 CFNS-h/D  /HZ 


10-2  HZ  LOG  MAGNITUDE 

FIGURE  C-1039  -cross  pouer  spectrum  plot 

_ DATA  PT • « CFNS  CONFIG. >3(250.2) 

10-d  CFNS 


FIGURE  C- 1 040  - time  historv 


D£G 


DATA  PT.  * CFNS-h^D  CONFIG. i 3(250. 3) 


DATA  PT.  i CRMS  CONFIG . »3( 2-47. 3 ) 

lO-a  CRP1S 


FIGURE  C-1047  - time  historv 

DATA  PT . t CRP1S  CONFIG.  >3(247.3) 

10"*  CRMS  SQR'H2 


102  HZ  LOG 

FIGURE  C- 1 048  - pouer  spectral  density  plot 


662 


AD-A062  097  MCDONNELL  AIRCRAFT  CO  ST  LOUIS  MO  F/G  1/2 

LIFT  SYSTEM  INDUCED  AERODYNAMICS  OF  V/STOL  AIRCRAFT  IN  A MOVING— ETC(U) 
SEP  78  J H KAMMAN*  C L HALL  N62269-77-C-0365 

UNCLASSIFIED  NADC-77-107-30-VOL-2  NL 


‘ A06208 7 

■ 

1111 

111  till 

Mr 

1 

rliimjl 

■ 

1 1 ill  illfl 

( ii4M[ 

mm 

• i 

Ml  •'  1 

Hup 

iiBn 

1 4W 

| i I 3 

4 

:1  | 

i am 

j*  4>|i;| 

JiiAWi 

l 

flap 

J if(| 

i fl  itt 

1 ; » 

n®jp 

[ : '«!  ^ 

mb 

rnajn 

“T.*1***1 

r 

1 >4fP 

| J4 

IBM 

1 iW 
mu 

i iii^pn 

i * i * 



] -Vf  - 

r *«m 

I4M 

DATA  PT . I CRMS-ROLL  CONF 1 0 • » 3 < £-47 . 3 ) 


9.76 

- , 

1250  1 

10-2  HZ  LOO 

PHASE 

10” 1 CRHS-DEGREES  ✓HZ 

tr  a 

] 

0 500  1000  1500  2000  2500  3000  3500  4000  4500  50OO 

10"3  SEC 

FIGURE  C-1050  - time  historv 

663 


_ DATA  RT . « CFNS  CONFIG.  <3(M4.2) 

10~2  CFNS  SQR/HZ 


1 O'  2 HZ  LOG 

FIGURE  C- 1 051  - POUER  SPECTRAL  DENSITY  PLOT 
pEG  DATA  PT . I CFNS-h/D  CONFIG. >3(264.2) 

ISO  — . . . . 

135 

0 

-45 

-90 

-180  — — l — 1 

9.76 

10-2  HZ  LOG  PHASE 

10  0 CFNS-h/D  /HZ 

1.0  -» — i— r-r 

.g  -I 

.8  -I 

.7  -I— 

.6  -I 

.5  4 

.4  -I 

.3  -I 

.2  4 

. i 4 

.0  4 — — — Mil 

9.76 

10"2  HZ  LOG  MAGNITUDE 

FIGURE  C- 1 052  -cross  pouer 


!E 


SPECTRUM  PLOT 


664 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 


10~3  SEC 


FIGURE  C- 1 058  - time  historv 


667 


DEG 


DATA  PT . « CFNS-h/D  CONFIG.  <3(874.3) 


r 


ISO 
1 35 
90 
»S 
0 

-45 

-90 

-135 

-180 

9. 

10-1 

5.0 

4.5 

4.0 

3.5 

3.0 
£.5 
£.0 

1 .5 

1.0 
.5 
.0 

9. 


II  I 

mm 

■■ 

B 

■ 

■ 

■! 

IHIH  I 

H 

IB 

■ 

H 

■ 

■ 

a 

ill 

I 

li  i 

■ 

S 

■ 

■ 

gfj 

jll 

mi 

ii 

s 

in 

iwmmm 

III 

■ 

iii  i 

■ ■ 

■■ 

■ 

■ 

■i 

!■ 

mi 

■ 

■i 

■ 

■ 

■i 

■■m 

| | 

1 1 

m 

■ 

■ 

■i 

IHi 

wm 

II  1 

Hi 

m 

■ 

■ 

■■ 

■ 

J| 

76 

10~s  HZ  LOG 
CFNS-h/D  /HZ 


PHASE 


1£S0 


76 

10' 


2 HZ  LOG 


FIGURE  C- 1 059 


MAGNITUDE 

-CROSS  POUER  SPECTRUM  PLOT 


1£50 


10-1 

1 .0 

.3 

.6 

.4 

.£ 

.0 

-.£ 

-.4 
-.6 
-.8 
-1.0 

0 500  1000  1600  £000  £500  3000  3500  4000  4500  5000 

10"3  SEC 

FIGURE  C - 1 060  - time  historv 


DATA  PT . * CFNS  CONFIG . »3(£66.£ ) 

CFNS 


I 

i 

i 

— 



— 

— 

y - o 



■ 

— — — — - 

.Jsi 

jZZ 

\St 

\?W 

M 

3P 

/V 

1M(\v 

v y! 

L 

1 / 

v \ l 

nr* 

r~j~ 

W\/ 

668 


HZ  LOG 

FIGURE  C-1062-  pouer  spectral  density  plot 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

i0-3  sec 

FIGURE  C- 1 064  - time  historv 


670 


DEG 


DATA  PT . I CFNS-h/D  CONF  X G . * 31 C 284 . 2 ) 


130 


3E 


1250 


HZ  LOG 
CFNS-h/D  /HZ 


PHASE 


.9  - 


9.76 

10-2  HZ  LOG 


MAGNITUDE 


1250 


FIGURE  C- 1 065  -cross  pouer  spectrum  plot 


DATA  PT . l CPN3  CONFIG. 131 (285.2 ) 

10" 1 CFNS 


671 


DEG 


DATA  PT.  * CFNS-h/D  CONFIG. *31 (28S. 2 ) 


m 

■i 

■ .1 


10-2  HZ  LOG  PHASE 

10-1  CFNS-h/D  /HZ 


FIGURE  C- 106 7 -cross  pouer  spectrum  plot 


DATA  PT . l CFNS  CONFIG. «31 <285. 3 ) 

10~*  CFNS 
2. 0 -< 

1.6  - 

1 .2  - 

.8  - 

. A - 


DEG 


DATA  PT.  « CENS-h^D  CONFIG. »31 (285.3 ) 


10' 


SEC 


FIGURE  C-1070-  tine  historv 


673 


DATAPT.ICFNS  CONFIG . 1 31 < 282 .2 ) 


FIGURE  C-1077  - time  history 


io- 1 cpns 

2.0 


DATA  PT . I CPUS 


CONFIG. »31(282.2) 


: .G 

1.2 

.8 

.4 

.0 

-.4 

- .8 


-2.0 


-1.2  H 


-1.6  + 


10 


-3 


500  1000  1500  2000  2500  3000  3500  4000  4500  5000 


SEC 


FIGURE  C-1U78-  time  history 


677 


0 S00 

10~3  SEC 


1000  1S00  2000  2500  3000  3500 

FIGURE  C-1080-  time  historv 


4000  4500  5000 


DATA  PT . » CRP1S-R0LL  CONFIG . »31 ( SOS . 2 ) 


10-1  CRMS-DEGREES  /HZ 


9.76  1350 

10"2  H2  LOG  MAGNITUDE 

FIGURE  C- 1 082  -cross  pouer  spectrum  plot 


L679 

, 


, DATA  PT . « CFN9  CONFIG. 131 <297.2 ) 

10' 1 CFNS 
1.0 


.2 


.0 


-.2 


-.4 


-.6 


-.2 


-1.0 

O 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~3  SEC 

FIGURE  C-IOQj  - Tine  history 


_ DATA  PT.  I CRMS  CONFIG. >31 <297.2 ) 

10'*“  CRMS 


FIGURE  C-1084  - TIME  HISTORY 

680 


DEG 


DATA  PT.  l CRUS-ROLL  CONFIG. 131(287.2) 


681 


CRUS 


DATA  PT.  I CRMS 


CONFIG. 01(300.2) 


10 


-2 


9.76 


1250 


10 


2 


HZ  LOG 


MAGNITUDE 


FIGURE  C- 1 088  -cross  pouer  spectrum  plot 


682 


DATA  PT . I CFNS 


CONFIG. 132(888.2 ) 


684 


1 

0 500 

0-3  SEC 

i i i i i i 

1000  1500  2000  2500  3000  3500 

FIGURE  C- 1 095  - TIME  HISTORY 

1 1 1 

4000  4500  5000 

DATA  PT . « CRMS 

CONFIG. >32(201.2) 

CRHS 

; 

Iniiil 

WLlttlllWllMVl! 

liiiiriiwiig 

lillilMHIFI 

mmmmimm 


0 S00  1000  1600  S000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-1096  - time  history 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~ 3 SEC 

FifiiiRF  c-inqq  - tine  history 


v -I  ■ — ■ — • — 1 I 1 

S . 76  1 250 

1 0-2  HZ  LOG  MAGNITUDE 

FIGURE  C-H  02 -cross  pouer  spectrum  plot 


689 


FIGURE  C-l  110 -CROSS  POUER  SPECTRUM  PLOT 


693 


io  ° cfns 
1.0  

.8 


DATA  PT . I CFNS 


CONFIG. 04(308.4) 


500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

sec 

FIGURE  C-1113-  time  historv 

DATA  PT.»CFNS-h'D  CONFIG . 04 < 308 . 4 ) 


45 

e 

-45 

-90 

-135 

-189  | — — 

9.76 

10"2  HZ  LOG 
10  0 CFNS-h'D  'HZ 


PHASE 


SB 


o 

9.76 

10-2 


HZ  LOG  MAGNITUDE 

FIGURE  C-n 14 -CROSS  POUER  SPECTRUM  PLOT 


695 


9.76 


1250 


10 


-2 


HZ  LOG 


MAGNITUDE 


FIGURE  C-ll  16 -cross  pouer  spectrum  plot 


696 


DEG 


DATA  PT . * CFNS-h^D 


CONFIG.  134014.2) 


e see  1000  1500  2000  2500  3000  3500  4000  4500  5000 

i0~3  sec 


FIGIJRF  C-111Q  - TIME  HISTORY 


DATA  PT . « CRMS  CONFIG. «34< 309.2 > 

lO-5  CRMS 


FIGURE  C-1124  -CROSS  POUER  spectrum  plot 


700 


I 


l©"1  CFNS 


DATA  PT.  « CFNS 


CONFIG. >36(338.2) 


-.8  -4M 


© 5©e  100©  1500  2000  250©  300©  3500  -4000  -4500  5000 

10'3  SEC 

FIGURE  C-1131 - TIME  HISTORY 


io-1  c.pns 

2.0  -T 


DATA  PT.  » CPUS 


CONFIG. >361338.2) 


-1.6  4 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-1I32-  tide  history 


10~2  HZ  LOG  MPONITUDE 

FIGURE  C-l  133 -CROSS  POWER  spectrum  plot 


FIGURE  C-l  134-  time  historv 


705 


DATA  PT.  » CPUS 


CONFIG. 136(338.3) 


10-1 

1.0 


CFNS 


DATA  PT.i  CFNS 


CONFIG.  «36 0-48. 2) 


707 


DATA  PT.  i CFNS 


CONFIG. *36(348.3) 


FIGURE  C-ll 

39-  TIME 

HISTORV 

DATA 

PT.  « CFNS-h/D 

CONFIG. 136(348.3) 

ISO  - 
135 
90 
45 
0 
-45 
-90 
-135 
-180 
9.' 


1.0- 
.9 
.8  - 
.7 
.6 
.5 
.4 
.3 
.2 
. 1 
.0 
9.76 


ISSSSSl 
iSSSiiSl 


10-2  HZ  LOG 


III! 


MAGNITUDE 

FIGURE  C-l  140 -cross  pouer  spectrum  plot 


708 


01  c 


10~3  SEC 


FIGURE  C- 1 141  - TIME  HISTORY 

DAT*  PT.  » CPUS  CONFIG. 136(335.3) 

-1  cphs 


0 500  1000  1500  3000  3500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-1142-  time  history 

709 


4 


PEG 


DATA  PT.  i CPMS-PITCH  CONHU.  « 36 < 335 .2  ) 


10 


-3 


SEC 


FIGURE  C - 11 44  - tihe  historv 


710 


CFNS 


DATA  PT . « CFNS 


CONFIG. «36(342.2) 


10 


-1 


1 .0 


0 S00  1000  1500  2000  2500  3000  3500  4000  4500  5000 

IS-3  SEC 

FIGURE  C-1147-  tine  historv 


10 


-2 


CRNS 


DATA  PT . i CRNS 


CONFIG. 06(342.2) 


1.0 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-1148  - tine  history 


712 


0 500  1000  1500  2000  2500  3000  3500  <4000  4500  5000 

10~3  SEC 

FIGURE  C-1150  - TIHE  historv 


713 


DATA  PT.l  CRMS  CONFIG.  >36047.5) 

10_a  CRHS 


DATA  PT.l  CRPIS-ROLL  CONFIG . 1 36<  347. 2 ) 


135  - 

90  - 

45  - 

0 - 

-<5- 

-90  A 

■ ■ 

■ 

B 

fl 

■ 

■ 

m,\m 

_ 

m 

B 

■ 

■ 

ii 

iSSBii 

■in 

B 

i 

■ 

ii 

. ii 

mwm 

mm 

■ 

■ 

■ 

■in 

■ 

■i 

■1*1111 

mm 

■ 

■ 

■ 

■i 

(■miNi 

IIIIH 

135  1 

■ . 

m 

■ 

ii 

180  J 





fo  _ 1250 

10“2  HZ  LOG  PHASE 

10_1  CRMS-DEGREES  XHZ 


V _____ 

10"2  HZ  LOG  MAGNITUDE 

FIGURE  C-l 152 -cross  POUER  spectrum  plot 


714 


FIGURE  C-1153-  TIME  HISTORV 


PEG 


DATA  PT.iCFNS-h'D  CONF IQ .« 35 ( 317.2 ) 


& 


, DATA  PT • « CFNS  CONFIG. *36(318.2 ) 

10" 1 CFNS 


DATA  PT.I  CFNS  CONFIG. *35< 318.2 ) 

orris  SQR'HZ 


10-2  HZ  LOG 

FIGURE  C-1156-POUEP  SPECTRAL  densitv  plot 

716 


1 


9.76 


i25e 


10 


-2 


HZ  LOG 


MAGNITUDE 


FIGURE  C-l  160 -CROSS  POWER  SPECTRUM  PLOT 


718 


VI  ® 


-l 

.0 

4.0 

3.0 

8.0 

1.0 

.0 

-1.0 

-8.0 

-3.0 

-4.0 

-5.0 


DATAPT.«CFN9  CONFIG. *35(318.4 ) 

CFNS 


iv  ' orris  sqR''HZ 


DATA  PT . 1 CFHS  CONFIG.  135018.  4 > 


1CT2  HZ  LOO 

FIGURE  C-1162-POUEP  SPECTRAL  densitv  plot 


719 


E 


CONFIG.  >35018.6) 


0 500  1000  1600  2000  2500  3000  3600  4000  4500  5000 

10~3  SEC 

FIGURE  C-1167-  time  historv 


DATA  PT . I CFNS-h/D  CONF I Q . 1 3S ( 326 . 2 ) 


HZ  LOG 


MAGNITUDE 

FIGURE  C-1168  -CROSS  POUER  SPECTRUM  PLOT 


722 


DATA  PT.  I CFNS 


CONFIG. 136(326.3) 


m 


500 

» i i r 

1000  1500  2000  250 

1 f 

>0  3000  350# 

1 1 1 — 1 

4*00  4500  SO0e 

-3 

SEC 

FIGURE  C-lloy-  time 

HISTORY 

DATA 

PT. » CFNS-h/D 

CONFIG. 136(326.3) 

C.U 

>■  til 
IB*  III 

la  in 

■HI  fill 
ITIHIIBIIIHI 

KWHIIBIIIH 


0-e  HZ  LOG 

PHASE 

CFNS-h/D  /HZ 

HZ  LOG  MAGNITUDE 

FIGURE  C-1170  -CROSS  POUER  SPECTRUM  PLOT 


723 


DEG 


DATA  PT.  « CPriS-PITCH  CONFIG .» 3S ( 333.2  ) 


FIGURE  C-1174  - tine  historv 


725 


DATA  PT.  « CPUS 


CONFIG. 135(331. 2) 


9.76 


1«-2  HZ  LOG 


MAGNITUDE 


1250 


FIGURE  C-1176  -cross  power  spectrum  plot 


726 


O ru 


DATA  PT.  I CPUS  CONFIG. *36(328.2) 

-1  CPHS 

• o 1 t -i 1 —i 1 1 1 1 n 


O 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 


FIGURE  C-1178-  time  history 


727 


DATA  PT.  I CPNS-PITCH  CONFIG .« 3S( 328.8 ) 


-180  -l) 1 1 — 

9.76 

10~2  HZ  LOG 
10  0 CPNS-DEGREES  /'HZ 


500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

"3  SEC 

FIGURE  C-11G0-  TINE  HISTORV 


DATA  PT ♦ i CRflS  CONFIG. 135(320.2 > 

io-a  crns 


FIGURE  C-1181  - tine  historv 


DATA  PT . I CRNS-ROLL  CONF I G . * 35 ( 320 . 2 ) 


10"2  HZ  LOG  PHASE 

10  0 CRNS-DEGREES  /'HZ 


10“2  HZ  LOG  NAGNITUDE 

FIGURE  C- 1182 -CROSS  POUER  SPECTRUN  PLOT 


729 


<3  (u 


FIGURE  C-1183-  time  historv 


, DATA  PT . * CRPI9  CONFIG.  >3S(322. 2) 

io_fi  cRns 


FIGURE  C-1184  - time  historv 


710 


<s>  m 


CFNS 


DATA  PT . « CFN9 


CONFIG. I 3S( 322 . 3 ) 


10_1 


DATA  PT.  l CRMS  CONFIG. I3SC322. 3 > 


0 500  1000  1500  2000  2500  3000  3500  4000  -4500  5000 


i 


01  ® 


CFNS 


DATA  PT.  « CFNS 


CONFIG. < 35 ( 325 . 2 ) 


-2 


0 500  1000  1500  2000  2500  3000  3600  4000  4500  5000 

10-3  SEC 

FIGURE  C- 1 1 92  - tine  historv 


734 


DEG 


DATA  PT.  « CRP1S-R0LL  CONFIG.  I3S( 325.2 ) 


715 


r 


DATA  PT.  « CFNS-h/'D  CONFIG.  1 38(361 .2 ) 


0 600  1000  1600  2000  2600  3000  3600  4000  4500  5000 

10-3  S€C 

FIGURE  C-11'j6-  time  history 


737 


FIGURE  C- 1 200  - time  historv 


738 


DEG 


DATA  PT . l CFNS-h/D  CONFIG .« 38 ( 362.2 ) 


10" 1 CFNS-h/D  /HZ 


5.0 


. 5 
.0 
9.76 


10 


"2  HZ  LOG  MAGNITUDE 

FIGURE  C-l  203 -CROSS  POUER  SPECTRUM  PLOT 


1250 


DATA  PT . I CFNS  CONFIG. » 38< 362. 3 ) 

10" 1 CFNS 


FIGURE  C- 1 2u4  - time  history 


740 


c ® 


10' 


HZ  LOG 


MAGNITUDE 


FIGURE  C-1203-CBOSS  power  spectrum  plot 


742 


10_1 

1.0 


CFNS 


DATA  PT . I CFNS 


CONFIG. <38(355.1 ) 


FIGURE  C-1209-  time  histqrv 


DATA  PT.«  CRMS  CONFIG. <38(355. 1 ) 

CRMS 


FIGURE  C-1210-  time  history 


743 


¥ 


DATA  PT  . I CRflS-ROU.  COW iU. 138(355. 1 ) 


9.76 

10“2  HZ  LOO 
10-1  CRUS-DEGREES  /HZ 


PHASE 


0 S00  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-1212-  TIME  HISTORV 


744 


CRMS 


DATA  PT.  I cans 


CONFIG. >38(361.2) 


10' 


DEG 


FIGURE  C-1213-  TINE  HISTORV 

DATA  PT . I CRN8-R0LL  CONFIG .« 38(361 .2 ) 


CRMS-DEGREES  /HZ 


HZ  LOG 


MAGNITUDE 


125® 


l 


1C"1  CFNS 

1 .0  


DATA  PT.  i CFNS 


CONFIG. 1391377.1 ) 


-2H 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10~3  SEC 

FIGURE  C-1217-  time  historv 


DATA  PT . » CFNS 


CONFIG. 139(377.1 ) 


C'NS  SOR'HZ 


•3.7fc 

10~2  HZ  LOG 

FIGURE  C-1218 -POUER  SPECTRAL  DENSITV  plot 


0 500  1000  1500  £000  £500  3000  3600  4000  4500  5000 

10~3  SEC 

FIGURE  C-122u  - TiriE  history 


:rns 


SQR.  HZ 


DATA  PT.  « CFNS 


CONFIG. 139(377.2) 


O'2  HZ  LOG 

FIGURE  C- 1 221  -POUER  SPECTRAL  DENSITY  PLOT 


DATA  PT . * CFNS-h/D  CONF I G . » 39 ( 377 . 2 ) 


9.76  1250 

10-2  HZ  LOG  PHASE 

10  0 CFNS-h/D  /HZ 


9.76 

10-2  HZ  LOG 


MAGNITUDE 


1250 


FIGURE  C- 122 2 -CROSS  POUER  SPECTRUM  PLOT 


749 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-1223  - TIME  HISTORV 


DATA  PT.I  CFNS  CONFIG .« 39( 377 . 3 > 


l-:*'1  CF-lS  SGR-'HZ 


dec; 


DATA  PT . I CFMS-h^D  CONF I Q . 1 39 ( 377 . 3 ) 


ie  0 CFNS-h/D  /HZ 


FIGURE  C-l 225  -CROSS  POUER  SPECTRUM  PLOT 

DATAPT.ICFNS  CONFIG.  *39(377.4  ) 

l©-1  CFHS 


FIGURE  C- 1 226  - TIME  HISTORV 


751 


® o 


752 


9.76 


lase 


10 


-2 


HZ  LOG 


MAGNITUDE 


FIGURE  C-123J  -cross  pouer  spectrum  plot 


753 


DATPPT.ICFN9  CONFIG. « 39< 368. 3 ) 

10" 1 CFNS 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 


FIGURE  C- 1 231  - tine  historv 


9.76 

10-2  HZ  LOG  NPONITUDE 

FIGURE  C- 1 232  -CROSS  POUER  SPECTRUN  PLOT 


1250 


754 


Id-1 

1 .0 


CFNS 


DATA  PT.  I CFNS 


CONFIG. « 39(371.1  ) 


DATA  PT . » CRMS  CONFIG. >39(371.1 ) 

lC_a  CRMS 


[ 


J0-AO62  097 


UNCLASSIFIED 


MCDONNELL  AIRCRAFT  CO  ST  LOUIS  MO  F/G  1/2 

LIFT  SYSTEM  INDUCED  AERODYNAMICS  OF  V/STOL  AIRCRAFT  IN  A MOVING— ETC«U) 
SEP  78  J H KAMMAN.  C L HALL  N62269-77-C-0365 


NADC-77-107-30-VOL-2 


END 


NL 


3-79 


e 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10"3  SEC 


FIGURE  C-1243-  tine  history 

DATA  PT . I CRNS  CONFIG. « 39( 367 . 2 ) 

10-s  CRNS 


0 500  1000  1500  2000  2500  3000  3500  4000  4500  5000 

10-3  SEC 

FIGURE  C-1244  - TINE  HISTORY 


760 


I 


DISTRIBUTION  LIST 


Naval  Air  Development  Center  *(6) 
Warminster,  PA  18974 
Attn:  Code  6053 


Commander  *(1) 

Naval  Weapons  Center 
China  Lake,  CA  93555 

Commanding  Officer  *(1) 

Naval  Air  Propulsion  Test  Center 
Trenton,  NJ  98628 

Commander  *(1) 

David  Taylor  Naval  Ship  Research 
and  Development  Center 
Bethesda,  MD  20034 
Attn:  P.  Schevrich 

Chief  *(1) 

Office  of  Naval  Research 
800  N.  Quincy  Street 
Arlington,  VA  22217 
Attn:  D.  Siegel 

Superintendent  *(1) 

Naval  Postgraduate  School 
Monterey,  CA  93940 
Attn:  L.  Schmidt 

Director  *(1) 

National  Aeronautics  and 
Space  Administration 
Ames  Research  Center 
Moffett  Field,  CA  94035 
Attn:  D.  Hickey 

Director  *(1) 

National  Aeronautics  and 
Space  Administration 
Langley  Research  Center 
Hampton,  VA  23365 
Attn:  R,  Margason 

Director  *(1) 

National  Aeronautics  and 
Space  Administration 
21000  Brooke  Park  Road 
Cleveland,  OH  44135 


Director  *(1) 

Air  Force  Flight  Dynamics 
Laboratory  (ASD/ENFDH) 
Wright-Patterson  AFB 
Dayton,  OH  45433 

Commander  *(1) 

Air  Force  Aeronautical  Systems 
Division 

Wright-Patterson  AFB 
Dayton,  OH  45433 

Adminstrator  *(2) 

Defense  Documentation  Center 
for  Scientific  and  Technical 
Information  (DDC) 

Bldg  // 5,  Cameron  Station 
Alexandria,  VA  22314 

Commanding  General  *(1) 

Army  Aviation  Systems  Command 
St.  Louis,  MO  63102 

Boeing  Company 
Seattle,  WA  98101 
Attn:  E.  Omar 

G.  Lampard 

LTV  Aerospace  Corporation 
Dallas,  TX  75221 
Attn:  T.  Beatty 
W.  Simpkin 
G.  Booth 

Rockwell  International 
Columbus,  OH  43216 
Attn:  W.  Palmer 

General  Dynamics  Corporation 
Ft.  Worth,  TX  76108 
Attn:  W.  Folley 

Commander  *(1) 

Naval  Air  Systems  Command  (AIR-954) 
Department  of  the  Navy 
Washington,  DC  20361 
Attn:  AIR-320D 
AIR-5301 


*Volume  II  - Limited  Distribution 


DISTRIBUTION  LIST 
(Continued) 


Nielson  Engineering 
510  Clyde  Avenue 
Mountain  View,  CA  94043 

Duwuri  Research  Company 
641  Windsor  Circle 
Chula  Vista,  CA  92112 

Lockheed-California  Company 
P.0.  Box  551 
Burbank,  CA  91503 
Attn:  A.  Yackle 

Northrop  Corporation 
Hawthorne,  CA  90250 
Attn:  P.  T.  Wooler 

Grumman  Aerospace  Corporation 
Bethpage  Long  Island,  NY  11714 
Attn:  F.  Wohllebe 
D.  Migdal 

Royal  Aeronautical  Establishment 
Bedford,  England 
Attn:  A.  Woodfield 


Fairchild-Republlc  Corporation 
Farmingdale,  Long  Island,  NY  11735 

Calspan 

4455  Genesee  Street 
Buffalo,  NY  14221 
Attn:  Jack  Bielman 

McDonnell  Douglas  Corporation 
P.  0.  Box  516 
St.  Louis,  M0  63166 
Attn:  C.  W.  Miller 

Computational  Mechanics 
3601A  Chapman  Highway 
Knoxville,  TN  37920 

Lockheed-Georgia  Co. 

Marietta,  GA  30061 


